






September 10, 1956 50 cents 


A VIAT I ON | New Avionic 


Devices Meet 


A McGRAW-HILL 
FK PUBLICATION 500C Challenge 





” ™ . ~ ry s . 7% 
wieeDe Haville omet Ill 





ae oe ee 


- 





if ita got to comnect ... 


CONNECT WITH WIGGINS 


The authority on connectors. 
Engineered for reliability. 


Connect - O - matic 


Trademark 


An automatic connector. 


PUSH ... it’s connected. 


Trademark 


Flexible union for connecting 
rigid tubes. 


Inst- O - matic 


Trademark 


Quick Disconnect 
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defense takes the stand 


Aircraft landing gears for America’s defense are sub- 
jected to a brutal third degree on an Axelson test stand 
...one phase of Axelson’s unusually thorough test pro- 
gram, which includes meticulous investigation during 
development, inspection at each stage of fabrication 
and assembly, and rigorous operational testing before 
delivery. 

Every Axelson product must prove its ability to stand 
up and take it under conditions that far exceed design 
specifications. Each demonstrates, again and again, 
there is no substitute for Axelson experience that has 
produced landing gears, shock struts, spars, geared 


mechanisms and hydraulic units for aircraft such as the 
B-52, B-47, A3-D, A4-D, F4-D, T-28 and B-57. 

With Axelson’s insistence on proven quality and per- 
formance ... the defense rests. 


I a ® y Axelson Manufacturing Company 


AVAaeLE AIRCRAFT 
FA Division of U.S. Industries, Inc 


6160 South Boyle Avenue, Los Angeles 58, California 





2 INBOARD 2 OUTBOARD Sage 
DROOP CYLINDERS DROOP CYLINDERS RUDDER 


POWER CONTROL 
CYLINDER 
ASSEMBLY 








Saget RUDDER 


POWER CONTROL 


SERVO VALVE y 
> 


- 


x) 
4 RAM AIR CYLINDER 
’ 


2 HORIZONTAL TAIL 


POWER CONTROL 
CYLINDERS 


Na World's Fastest Navy Fighter 
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i Proudly wears 


controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 

safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
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y Z nation’s military planes, commercial planes and missiles. 
< ia Sargent places its facilities of design and manu- 
y EX 4 facture at your disposal. We invite you to send your 
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specifications for the Sargent proposal of your 
force control problems. 
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AVIATION CALENDAR 


10—Pratt & Whitney 

Co., Engin 
tel, Dallas, lex 

Sept. 10-12—1956 Symposium on Informa 
tion ‘Theory, sponsored by Institute of 
Radio Engineers, Massachusetts Institute 
of Te Office of Naval Research 
\ir Research & Development Command, 
Signal Corps Engineering Laboratories 
ind International Scientific Umion, at 
MIT, Cambridge, Mass 

Sept. 10-14—American Society of Mechani 
il Engineers, Instrument & Regulators 
Div. Meeting, Detroit, Mich 

Sept. 14-15—Conference on Communica 
fon 


Roosevelt Hotel, Cedar Rapids, 
lowa 


Sept. 17-21—American Society for ‘Testing 
Materials, Second Pacific National Meet 
ng and Apparatus Exhibit, Hotel Statler, 
Los Angeles, Calif 

Sept. 17—International Air Transport Asso 
ciation, 12th annual gencral meet 
Edinburgh. Scotland 

Sept. 17-21—Eleventh Annual Instrument 
Automation Conference & Exhibit, 
— by the In Society of 
ica oliscum New York N Y 

Sept. 17.22 —Intcrnational Congress of As 
tronautics, sponsored by the International 
Astronautic Federation, Rome, Italy 

Sept. 18-20—Twenty-fourth USAF-Aircraft 
Industry Flying Safety Conference, spon 
sored by USAF Flight Safetv Research. 
Santa Barbara, Calif 

Sept. 24-26—American Rocket Society 
necting, Hotel Statler, Buffalo, N. 

Sept. 24-28—1956 Trade Fair of the Atomic 
Industry, Navy Pier, Chicago, Ill 

Sept. 27-28—Fourth Michigan Acronautics 
Conference, sponsored by Michigan Asso 
iation of Airport Managers, Manistee, 
Mich 

Oct. 1-3—12th 
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fall 


Annual National Electronics 
Conference, sponsored by American In 
stitute of Electrical Engineers, Institute 
of Radio Engincers, Illinois Institute of 
lechnology Illinois and Northwest 
Universities, Hotel Sherman, Clu 


and 
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National Airports Confer 
University of Oklahoma, Norman, 
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Compare your equipment cee 
. 


your passenger volum« 


Is your present safety 


program BIG ENOUGH 


for tomorrow’s airliners? 


. your cost 


and risks of doing business today with 15 years ago. And tomorrow, 


the stakes will be even higher. 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


YESTERDAY'S DC-3 


TOMORROW'S JET LINER 





Cost: 
approx. $125,000 
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PASSENGERS 


PHOT TOUTE E TEEPE EET 
PEERED RR RAR R DARA OAL, 
Heeeeeeeeereeree 

PRRRR RADAR AA SAAA AAA OOL 
PHCTECTOCT TEETER 


Cost: approx. $5,000,000 
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Skydrol protects your capital investment and lessens your liability risks, 
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Descent trom 20,000 feet tokes 10 minutes... 15 minutes... 20 minutes 











The chart above proves what many pilots 


already know: To descend and land from 


high altitude takes so much time that fires 
in flight can be critically dangerous! You 


National 
Northeast 
Panagra 
Western 

Aigie Azur 
Cathay Pacific 
Alitalia 
Swissair 
United 


American 
Braniff 
Continental 
Flying Tiger 
Pan American 
Canadian Pacific 
North American 
Aircoach 
Trans-Caribbean 





can lessen the possibility of these fires 
simply by replacing flammable hydraulic 
fluid Skydrol . . . the 
world’s only fire fluid 


2 million flying 


with fire-resistant 


-resistant hydraulic 


A.A. 4 
hours’ experience have proved Skydrol a 


approved by the ¢ 
better lubricant than mineral oil . . . ex- 
. can be re-used again 
metal. Con- 


than 


tremely stable 
and again and won't corrode 
Skydrol 
For more information, 
Chemicals 
Dept. 


version to costs less 
think! 
Organic 
CuHeEeMiIcAL Co., 


1, Missouri. 


you 
write 

Division, MONSANTO 
SKD-8, St. 


Louis 


34 MAJOR AIRLINES NOW USING SKYDROL 


Delta LAI 
Slick ANA 
JAL Aramco 
PAL USAF 
CMA B.OAC 
KLM Northwest 
LAN Airwork, Ltd. 
TAI Lasca 
UAT 
Skydrol: Reg. U. S$. Pat. OF, 


| MONSANTO CHEMICAL COMPANY « ST. LOUIS, MISSOURI 


Where Creative Chemistry Works Wonders For You 





more reliability 12 the size 


THE GLIDESLOPE AND MARKER RECEIVERS OF 


COLLINS NEW ELECTRONIC SYSTEM 


Necessary for any airline’s oper- 
ations, this pair of “Airline Stand- 
ards’”’ are now much lighter and 
smaller; compatibly furnish all 
glideslope and marker informa: 
tion—accurate and reliable. 
Teamed with Collins 37X-1 
Marker and 37P-2 Glideslope An- 
tennas, they make an efficient 
package and along with the com- 
plete Collins New Electronic Sys- 
tem increase the operational serv- 
ices of your aircraft. 


51V-3 Glideslope Receiver 
Compact and weighing slightly 
over 6 pounds, the 51V-3 permits 
selection of any of the 20 glide- 
slope channels. Modularized, 
available with AC/DC or DC 
power supplies; spurious response 
60 db or more down. Specifica- 
tions are higher than those in 
ARINC Characteristic 519 and 
it is contained in a short 4 ATR 
case. 


51Z-2 Marker Receiver 

With a maximum weight of 4.5 
pounds and a case size of 14 Short 
ATR, the 51Z-2 is the lightest, 
smallest Marker Receiver avail- 
able. Power is reduced to a new 
low—an average of 15 watts; op- 
eration is reliable and sure. AC 
or DC power supplies available. 
Fully meets all airline standards. 


Call your nearest Collins Sales office or write 
for the new brochures on Collins Glideslope 
and Morker Receivers; also available is a bro- 
chure describing Collins New Airborne Elec- 
tronic System. 


OG creative LEADER IN AVIATION ELECTRONICS 


COLLINS RADIO COMPANY, 315 IND AVE., S.£., CEDAR RAPIDS, IOWA; 1990 HI-LINE DRIVE, DALLAS 2; 2700 W. OLIVE AVE. 
SURBANK; 261 MADISON AVE., NEW YORK 16; 1200 18TH ST. N.W., WASHINGTON, D.C.; 4471 NW. 3TH ST., MIAME 48; 1918 
4TH AVE., SEATTLE. COLLINS RADIO COMPANY OF CANADA, LTD., 11 BERMONDSEY ROAD, TORONTO 16, ONTARIO « 
COLLINS RADIO COMPANY OF ENGLAND, LTD. 2 LONDON ROAD, STAINES, MIDDLESEX, 





WOUR BEST MOVE 


See Foote Bros. first for all 
of your gear and geared assembly needs! 


There’s a good reason why many of the 
nation’s leading producers of aircraft engines 
and air frames see Foote Bros. first for precision 
gearing, power transmissions and all types 
of mechanical actuators. It’s because 
Foote Bros. offers unmatched experience 
in design and production engineering 
plus complete facilities for precision 
prototype and volume production 

. as well as complete testing 
facilities for proving out 
performance before delivery. 


This is your best reason for making 
your next move. . . contact Foote Bros. 
for all of your precision gearing needs. 
Every Foote Bros. geared assembly 
represents the very finest in engineering, 
manufacturing technique, quality 
control and reliability. Your best 

move ... call Foote Bros. today! 


This main rotor transmission for a leading transport 
helicopter typifies the precision assemblies supplied 
to the aircraft industry by Foote Bros 


FODTESBROS. 


Relltr Power Tuartgttisswn Through Boller Boars 


Since 1859 





Foote Bros. Gear and Machine Corporation 
4545 South Weste rs) evard, Dept Gi 
cr »' 


This trademark 
stands for the finest 


industrial gearing made! 





Twice around the clock or less—and your order for 
TIMKEN 52100 steel is on its way to you 


LL it takes is a phone call today to 
A get your rush order of Timken* 
52100 steel tubing on its way tomor- 
row. We ship within 24 hours of your 
order because we stock 101 different 
sizes of 52100 tubing—from 1” to 
10%” O.D., all available for less-than- 
mill quantity orders. 

Timken 52100 steel can save you 
money as well as time. It can be used 
in place of many more expensive 
steels for hollow parts jobs that call 


for a steel that’s hard and tough, yet 
easy to machine. 52100 is through- 
hardening in moderate sections and can 
be heat treated to file hardness and 
tempered back to any desired point. 

Timken 52100 steel is ideal for 
parts such as: aircraft parts, ball bear- 
ing races, pump parts and plungers, 
collets, bushings, spindles, grinding 
machine parts, precision instrument 
parts. 


The Timken Company is America’s 


See us at the NATIONAL METALS EXPOSITION, 
Oct. 8-12, Public Auditorium, Cleveland, Ohio, © 


BOOTH 1051 


pioneer producer of 52100 steel tub- 
ing, and the only company that makes 
this steel in tubing, bars and wire. Our 
unequalled experience assures you of 
uniform steel quality from tube to tube, 
heat to heat, and order to order. 


For immediate delivery of your 
less-than-mill quantity orders of 
52100 steel, write, wire or phone The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”,. 


SPECIALISTS IN FINE ALLOY STEFLS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


8 





As Higher and Higher Altitudes Are Attained 


STRATOPOWER HYDRAULIC PUMPS ARE THERE... 
AND—NOT JUST FOR THE RIDE! 


Design for tomorrow’s aircraft! That's the keynote of the engi- 
neering back of the new STRATOPOWER Hydraulic Pumps. 
Aircraft, Rockets, Guided Missiles or Satellites . . . the PUMP 
is vital to the successful performance of the project. Engineers 
responsible for the design of hydraulic systems for these ve- 
hicles provide a sure source of Fluid Power with— 


STRATOPOWER 


es HYDRAULIC PUMPS 
fl 


Series 65F Fixed 
Displacement Pump 


Series 65W Variable 
Delivery Pump 


\The 65F Series Fixed Displacement Pumps and the 65W Series 

Wariable Delivery Pumps are designed to operate dependably 
attemperatures in excess of 400°F and at drive speeds of over 
10,90 rpm. These Pumps are light in weight and have excep- 
tion high horsepower/weight ratios. The new STRATO- 
POWSR design can easily be adapted to fit special requirements 
to save’space and weight in aircraft and missiles where every 
pound saved is truly more than worth its weight in gold. 


In the air and on the ground, STRATOPOWER Hydraulic 
Pumps assure reliable hydraulic Utility Systems and Boost 
Systems, and add to the high performance requirements of WATERTOWN DIVISION 


Auxiliary Power Units, Radar Scanners and Stabilized Platforms. The New York Air Brake Company 
720 Starbuck Ave., Watertown, N. Y. 


I would like more information on 
STRATOPOWER Series 65 Hydraulic Pumps. 


WATERTOWN DIVISION Name: Wiicceenn 
THE NEW YORK AIR BRAKE an {N) Company 


Address 
STARBUCK AVENUE ° WATERTOWN N.Y. ; 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y. 
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ON THE GROUND ONLY SIMULATORS 
PREPARE PILOTS FOR ALL THESE 
JET FLIGHT CONDITIONS 


To familiarize today’s student pilot 
completely with the complex jet he will 
fly, Link Aviation, Inc. recreates the 
entire range of flight characteristics in 
flight simulators. 


This complete on-the-ground train- 
ing is available on/y through simulators 
— such as this Link F-89D Jet Flight 
Simulator. Only through them can he 
experience all flight contingencies, 
normal and emergency, and thus 
develop the techniques and skills 
necessary to operate his plane with a 
maximum of efficiency. 


Link F-89D Jet Flight Simulator, developed by Link Aviation, 
Inc., in cooperation with the Wright Air Development Center, USAF. 


Normal aircraft and engine 
operation: Flights and missions 
are simulated in Link’s F-89D, 
duplicating all details of Scorpion 
performance exactly. 


Instrument flying: Personnel 
learn to use the complex electronic 
instruments that guide this mighty 
air weapon in all climates and 
conditions, day and night. 





TK 


AVIATION, INC. 





Crew coordination: Pilot and 
radar operator train together to fly 
together more efficiently, making 
routine and combat “missions” on 
the ground. 


Pioneer and World’s Largest Producer of Jet Flight Simulators 


BINGHAMTON, NEW YORK 


Emergency conditions: Simulated 
storms, instrument failure and 
many other flight emergencies train 
F-89D crews in procedures that 
could not normally be practiced. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORP. 
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EMPIRE, GARDEN OR KEYSTONE STATE... 
It’s always a short hop to 


Flying over New York, New Jersey or Pennsyl- 
vania, it’s good to know you'll always find an Esso 
Dealer Airport handy with famous Esso Aviation 
Products. In fact, wherever business or pleasure 
takes you, from Maine to Texas, there are over 

600 conveniently located Esso Dealer Airports. 
Look for the familiar Esso Wings, your sign 
of experienced operators offering prompt service 
with high quality Esso fuels and lubricants, 
products used by the world’s 


leading airlines and backed by over 46 years of 
flight testing and research. 

And whether you fly by corporate, business or 
private plane, get extra convenience with an Esso 
Credit Card. You and your company can charge 
gasoline and oil, lubrication, tire and battery 
services, landing fees, overnight-storage in tran- 
sit and minor emergency repairs. 

Wherever you fly—from Maine to Texas—you’ll 
find Esso Aviation Products ready to serve you. 


FREE TO PILOTS! See your nearest Esso Aviation Dealer for a free copy of 


“The Esso Co-Pilot,” a complete directory of airports served by Esso Dealers. 
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Top photo shows missile tank constructed of two forged 
and machined end cops and center section of tubing. 
Middle photo shows assembled tank. The Uniwelds are 
locoted in the approximate center of the bright machined 
bands. Bottom photo shows a tank thot has been pres- 
sured to bursting with 2'/2 times normal operating 
pressure. Note that the split crosses both weld planes 
with no tendency to divert and follow the weld— 
graphic proof of 100% parent metal weld strength. 


VI Te Eee 


Missile components, like the overall Missile System, have demanded thot their 
designers and engineers pioneer with fresh thinking and new ideas in order to 
keep abreast of modern guided missile research and development. A case in 
point is MENASCO’S design and production of air tanks for the Nike missile 
featuring MENASCO’S now-famous Uniweld process, an exclusive method of 


pressure welding. 


The twelve-inch diameter welds in the Nike tank fuse in two operations approxi- 
mately 34 square inches of alloy steel. Because the Uniweld maintains parent 
metal strength, no increase in local wall thickness is needed ond the tank becomes 
virtually a one-piece vessel. 


One of MENASCO’S Uniweld machines in 
Thus, MENASCO’S pioneering work in Uniwelding of missile tanks has opened operation. This exclusive MENASCO pro- 


entire new fields of pressure vessel applications where high strength welds make cess is gaining wide acceptance in the 


the difference. aircraft and missile fields. 


Specialists in Aircraft Landing Gear 


menasco manufacturing company 


805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 








Let's not parboil the pilot 
when he reaches Mach 3.5 


Right this minute scores of bril- 
liant engineers are bent over drawing 
boards trying to achieve Mach 3.5. 

A crucial problem is, how not to 
parboil the pilot before you get him 
down to earth again. It will be solved. 

Part of its solution will be controls 
that keep the pilot alert and the 
plane responding to controls. There 
Fenwal can and probably will 
be helping. For at each stage of 
aviation development Fenwal tem- 


perature controls, detectors and other 
instruments have been keeping up 
with the Mach’s — and Jones, the 
pilot, too. 

Fenwal has complete facilities in 
personnel, experience and equipment 
for helping your engineers on any 
problem of temperature control or 
over-heat detection. Your engineers 
will like what they find here. In- 
quiries are invited on problems new, 
old or just current. Write Fenwal 


Incorporated, 129 Pleasant Street, 
Ashland, Massachusetts. 


Controls Temperature 
... Precisely 





Here is an example of the complex in- 
ternal coring possible with investment 
casting. Square, round, elliptical or ir- 
regular interiors can be cast. 
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The sharp teeth of this sewing machine 
dog were cast in wear-resistant al- 
loy to give longer wear than could be 
obtained from machinable material. 


The complexity of this part makes invest- 
ment casting the only feasible method of 
manufacture. Prongs hove perfect di- 
mensional accuracy. 


design with 


ausiena 


in mind 





Oty 


range of design possibilities. 


See not only what you can do, but what 
costly, time-consuming operations Austenal 
investment casting eliminates. 


Se : edn ar 


nee ELLIPTICAL CORING 
“~~ RADII AND FILLETS 

—~ SMOOTH SURFACES 

“= ROUND CORING 

— BOSSES 

SHARP EDGES 

ROUND CORNERS 


SHARP CORNERS 
These extrusion dies of wear - resistant 
alloy ore readily mass-produced with 
highly complex and irregular internal 
contouring. 

















Shown here is an example of how in- 
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Design problem? 


Call your Austenal representative 
and ask him to show you how Microcast can help you. 


‘In planning parts, design directly for 


Microcast and take advantage of its wide 


Here on entire assembly incorporating 
multiple functions is cast in one unit. 
“Keyhole” coring and a number of dis- 
tinct surface details are required. 


ne Ts Se 


& 


Cross-sections of irregular and varying 
thickness can be utilized. In this part the 
internal core diminishes from an irregu- 
lor square to a small round hole. 


Walls of varying cross-sections are pos 
sible. Here wall thicknesses change from 
thin to very heovy, allowing strength 


without bulk. 


_ This large complex gimbo! wos cast to 
include details on the internal and 
external su 


austenal 


224 EAST 39th STREET, NEW YORK 16, N. ¥. 
7001 SOUTH CHICAGO AVE. CHICAGO 37, tL. 








HIG-4, Model 2 GYRO, Now Available! 


DATA 

1. Spin Motor: 12 Volts A.C., 400 » Signal Generator Linearity 
cps, 2 phase Deviation: + 1% 

2. Power Required: Running 1.5 
Watts—Stort 2.2 Watts 

3. Run-up Time: 15 Seconds 
Maximum 


. Torque Generator Linearity 
Deviation: Less than 1% 


Input Rate: 4 Radians/second 


Maximum 
» Angular Momentum: 104 


Gram-Centimeter?/second . Drift Rate: .005 milliradian/ 
. Gimbal Travel: + 5° Maximum second 
« Signal Generator Sensitivity: 11. Weight: 1.5 pounds 
10 mv/mr, with 55 m/a, 400 cps 


NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries 
listing specifications. 


The Greenleaf Line of Gyros and associated devices is being steadily expanded. 
ft now includes a wide selection of Free and Rate Gyros, and the HIG-3 
and HIG-4 Gyros. 


Write, wire or phone for further information. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


eenleaf MANUFACTURING COMPANY 


7814 W. Maplewood Industrial Court + Saint Lovis 17, Missouri 


ENGINEERS WANTED Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Greenleaf offers unusual Differential Pressure Mach Meters, Air Speed Indicators, 


opportunities for mechani- Computers, Switches and many other precision-built components. 
cal and electrical engineers . _ . 
At Greenleaf Plant No. 2 facilities are available for precision castings. 
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VHF Omnirange Navigation Receivers 


——— 


| 


Sioux City 2, lowa 
A wholly owned subsidiary of Zenith Radio Corporation 


Guided Missile Development 


Engine Generators © Universal Motors ¢@ Dynomotors 
Inverters © Wind Driven Generators 
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When the heats on... 


Do your specifications call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so, 
Western Gear designing, manufacturing and 


Address General Offices P. O. Box 182, Lynwood,Calif 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), 


SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 


research skills can quickly step in to solve your 
most difficult problems with on-time deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us now! 


“The difference is reliability” + Since 1888 
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B.EGoodric 


offers six ways to trim weight, reduce 
costs, improve maintenance 


Tubeless to save weight, dimpled 
for more landings —B. F. Goodrich 
Tubeless Tires mean greater payloads— 
120 pounds for one airline. Save time and 
money in warehousing by eliminating the 
tube. The BFG Dimpled tread wears 
slower, more evenly, gives more landings 
before recapping. 





BFG Rivnuts give Tiger a longer leap 
Grumman engineers form integral wing 
tanks of F11F-1 Tiger with top and 
bottom aluminum wing sections fastened 
together by new B. F. Goodrich Seal-Head 
Rivnuts—only one-piece blind fastener 
with threads. Fuel-tight Rivnut is approved 
for primary structures. 


20 


Lands big ones safely—BFG wheels, 
load-rated 60,000 Ibs., give maximum 
strength with minimum weight on 
Boeing's B-47. What's more, this wheel 
stood up under test loads of 300,000 lbs.! 
B-47's dual wheel assemblies are equip- 


ped with B. F. Goodrich brakes 


Heated girdle gives life-saving hug 
B. F. Goodrich electrically heated rubber 
is one of the most efficient ways of apply- 
ing spot heat. It’s light, flexible, has many 
applications. Here it fits snugly over oil 
valve to maintain vital flow of lubricat- 
ing oil despite low temperatures. 





B.F.Goodrich brakes stop Northwest's 
new 1049-Gs smoothly, give long mainte 
nance with more even wear. When fluid 
pressure is introduced, a full circle “tube 
lifts each brake block evenly around the 
full circle of the drum. The entire braking 


surface is utilized. 


B.F. Goodrich de-icers break the ice 
faster—Chordwise pneumatic De-Icers 
on Lockheed Super Connies have smaller 
tubes, electronic controls, quick-snap in- 
flation cycles. For more information on 
these and other products, write 

B. F. GOODRICH AVIATION PRODUCTS, 


a division of The B. F. Goodrich Company, 
Akron, Ohio. 


B.EGoodrich 


AVIATION PRODUCTS Tires, wheels, brakes « 
_ De-icers ¢ Inflatable seals « Fuel cells * Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts « 
Plastilock adhesives ¢ Hose and rubber accessories 





EDITORIAL 





International Technical Exchange 


There is no more conclusive evidence of what a truly 
international business aviation is than a survey of the 
technical interchange between the U.S. and Great 
Britain during the post-war decade At the Society 
of British Aircraft Constructors display at Farnborough, 
there is ample evidence of American technical advances 
that have been helpful to British aviation. 

Most obvious are the Sikorsky helicopter designs being 
built in considerable quantity for British customers by 
Westland under a license from United Aircraft Corp. 
Less obvious, but even more helpful, are such American 
innovations as the flying tail now in evidence on all 
of the current British fighter crop that began their 
careers with conventional tails only a few vears ago 
The thin-winged Fairey Delta also can trace its con 
ceptual ancestry to earlier American research on extremely 
thin wings of delta planform now embodied in the 
Convair F-102 already in service with USAF air defense 
squadrons. ‘The low set horizontal tail and extremely 
serviceable high-altitude armament performance of the 
Folland Gnat traveled to England from California in 
the fertile brain of its designer W. E. W. Petter 

In the field of high-powered rockets required for long 
range ballistic missiles, the British engine maker Rolls 
Royce is breaking into this difficult technical field with 
the formal assistance of North American Aviation, Inc., 
which has amassed one of the largest stocks of experience 
in this new area. 

On the other side of the Atlantic, Pratt & Whitney 
got its start in the jet engine business with licenses and 
technical assistance from Rolls-Royce. Curtiss-Wright 
is still building the Armstrong-Siddeley-designed Sapphire 
under Westinghouse has a technical inter 
change agreement with Rolls and is Americanizing the 
Rolls Soar turbojet for use in high-speed target drones 
In the airframe field, Glenn L. Martin Co. is produc 
ing the British Canberra designed by Petter when he was 
with English Electric 

In the commercial field, British airlines have long 
flown on American designed and produced equipment, 
ind they will continue to relv on it for the blue ribbon 
North Atlantic run for the foreseeable future. On the 
other hand, Capital Airlines has been a heavy buver of 
British transports with orders for 70 Vickers Viscounts 
ind 14 de Havilland Comet IVs. De Havilland also 
found an excellent market for its twin-engine Dove 
in the American executive transport field, although the 
four-engine Heron does not appear to be able to repeat 


license. 


this sales performance. 

International technical competition also has spurred 
such combinations as the Boeing 707 jet transport 
powered by Rolls-Royce Conway bypass turbojets. ‘There 
are other less obvious examples of technical interchange, 
such as the advanced research reports of the National 
Advisory Committee for Aeronautics and the Royal Air- 
craft Establishment. 

\ll of this interchange, both on the technical and 
commercial levels, is a healthy indication of progress. 

Since aviation has assumed such a vital role in national 
policy, it is inevitable that political considerations now 
more often dilute the sounder decisions that would re- 


sult from purely technical and commercial analysis. 
Aviation leaders on both sides of the Atlantic must firmly 
resist any attempts to sacrifice technical quality in mili- 
tary equipment and operating economy in commercial 
aircraft to purely political influences 

Chis is a difficult task because the politicians who sit 
at the top of the aviation pyramid can use their control 
of the national purse strings and invoke restrictions of 
a spurious military security policy to stifle industry critics 
of any technically unsound or commercially bankrupt 
policies 

(here are examples of technically brilliant men on 
both sides of the Atlantic who have had the ability and 
courage to fight vigorously against politically-imposed 
trends that thev knew to be wrong and ruinous. Some 
of them may have suffered personally in their crusade, 
but the progress of aviation has moved fast and more 
surely in the night directions because of their efforts. 
All of us owe them a debt of incalculable gratitude 


Boost Traffic Controllers 


(he business of controlling large masses of high-speed 
air trafhe has put a new aspect on what used to be a 


routine operation. In the Douglas DC-3 era of airline 


operations, air trafic was so relatively) light that it only 


required a tower operator with a radio ind a pair of 
binoculars to handle it adequately. In the post-war era, 
with both the volume and speed of military and com 
mercial air traffic greatly increased, bad weather flying 
has become routine, and the task of safely controlling 
air trafic has grown into a highly-complex job that re 
quires not only a large assortment of electronic equip 
ment but also highly-skilled personnel 

The avionics industry has done an excellent job in 
developing the equipment necessary fo1 modern all 
weather trafhe control, but the 
operates the federal airways and _trafhc control svstem 


loping and 


government which 
has not matched this performance in deve 
retaining the skilled personnel required to operate the 
svstem. It has lagged badly, both in providing proper 
technical training for new personnel and in the pay s¢ ile 
and working conditions for its senior, most skilled peopl 

Personnel policies governing the federal airways sys 
tem and trafhc controllers badly need revision in light 
of modern air-trafic problems. In the high-density traf 
fic areas, the federal trafic controllers are responsible 
for the safety of millions of dollars worth of equipment 
and hundreds of lives everv second thev are on the job 
In addition, the skillful handling of their job can mean 
the difference between profit and loss for airlines and 
the success or failure of a military mission 

Ihe Civil Service Commission has made a recent 
attempt to reevaluate the controllers’ pay scale, but it 
understood the problem so poorly that the effect of its 
recommendations would have made the job of senior 
controllers even less desirable. The air-trafhe controller 
has been the forgotten man in all the hue and cry over 
better air-trafic control. He badly needs a modern pay 
scale commensurate with the vastly increased responsi 
bilities of his job. —Robert Hotz 





TITANIUM- 


and its 5-year ‘flight test’... 


REM-CRU, a leader in titanium research and pro- 
duction, works closely with government agencies and 
the aircraft industry to develop new alloys and to im- 
prove titanium fabricating techniques. And new facili- 
ties at REM-CRU now make available a wider variety 


During the past five years, REM-CRU titanium has 
proved its value in a rugged tour of duty with high-per- 
formance aircraft. 

Titanium’s first flight test on April 27, 1951—part of 
a Republic F-84 engine shroud formed from REM-CRU 
A-70—was the beginning of a long list of successful air- 
craft applications. Today, REM-CRU titanium is used 
by the hundreds of tons—saving weight in jet engine 
compressors, and aircraft fire walls, cowlings, bulk- 
heads, skin sections, structural members and other vital 
parts. 


of sizes, grades, and shapes—including new REM-CRU 
high-strength, weldable titanium alloys of high quality 
and uniformity. 

Experienced REM-CRU engineers, backed by exten- 
sive test data on practically all types of aircraft, are 
always at your service. 

To keep abreast of the latest developments on this vital 


metal, write to Dept. A-9—for the Rem-Cru Review—a free 
periodical presenting the latest technical data on titanium 


REM-cRU 
TITAN FU IM) soarew-cru titanium, inc., MIDLAND, PENNSYLVANIA 


405 Lexington Avenue, New York 17, N. Y 


alloys. 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California « 4501 W. Cortiand Street, Chicago 39, Illinois « 





WHO'S WHERE 





In the Front Office 


Col. John L. Zoeckler, chief-Aircraft anc 

Missiles Division, Wright-Patterson AFB 

Ohio. He succeeds Col. Carl F. Damberg 
) ity Commander Air Materx 
European area 


John C. 


Markey, board chairman, Aer 


pment Corp., Bryan, Ohio. Marquand 


. Anderson succeeds Mr. Markey as pre 
ail 

John L. Weller, vic« president, to hea 

Department of Planning and Coordina 
Trans World Airlines. Mr. Weller pt 
Vv was assistant to the board chairman 

George Q. Mathews, vice president-sal 
Huck Manufacturing Co., Detroit, Mich 

Roger M. Dolan, vice president-industria 
elations, Thomas A. Edison, Inc., W 
Orange, N 

Neil M. Blair, vice president-general man 
wer, Pancllit Service Corp., new subsidiat 
ot Panellit, In Skok I) 

Allen M. Harrelson, vice president-trea 
urer, H. K. Porter Company, Inc., N 
York, N. Y 

John M. Eagleson, vice president-man 
facturing, and James A. Graham, vice pres 
dent-sales, Cambridge Corp., Lowell, Mas 


Changes 
Merritt C. Chandler, assistant to vice 


president and division manager, Edward J. 
Hoechst, managetr-employe relations, Clay- 


ton C. Shafer, manager-industrial engineer 
ing, and John Barrett, manager-productiou 
control, American Bosch Arma _ Corp 
Hempstead, N. Y. also: Emest Glod, em 
ploye relations manager, new Chicago Di 
Lee A. Woodworth, head of preliminary 
zn, Propulsion Research Corp., Santa 
mica, Calif 
Ralph A. Lamm, director-engineering, Pa 
fic Division, Bendix Aviation Corp., North 
Hollywood, Calif. also: E. Wayne Copeland, 
issistant sales manager-tclemetering 
Marcus C. Eliason, general sales manager 
Air Associates, Inc., Teterboro, N. J 
Samuel Storchheim, chicf-manufacturing 
ngineecring and research, Nuclear Division 
Martin (¢ Baltimore, Md 
K. F. Umpleby, assistant general manager 
W. H. Sims, Jr., chief engineer, York 
vision, Bendix Aviation Corp., York, Pa 
Richard E. Tisch, manager-new Product 
lopment Engineering Department 
ota Rubber & Gasket Co., Minn 
( Minn 
Fred S. Miller, assistant resident managet 
lid rocket plant, Aecrojet-General Corp., 
\zusa, Calif. Also: Dr. Raymond H. McFee, 
tor of research lectronics and Guid 
Division 
Sol W. Voorhes, director-commercial 
Weber Aircraft Corp., Burbank, Calif 
Rear Adm. William H. Ashford, Jr. 
USN, ret.), manager, newly formed Missil 
Applications Division, Exide Industrial Divi 
ion, Electric Storage Battery Co., Philadel 
phia, Pa 
Jack Nichols, director-advertising, North 
t Orient Airlin 
Continued on page 147) 
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INDUSTRY OBSERVER 


Editor's Note: This column was prepared by a team of Aviation Week 
editors who attended the National Aucraft Show in Oklahoma City 
> }airchild is prepared to demonstrate the utility 
for usc aboard Navy carrict lop Navy off 
tation this weck and possibly order an 
designed to increase Marine mobility 


> Lockheed will soon announce development of a radically-designed pilot 
escape unit. The structure is designed to protect a pilot from wind blast 
and high accelerations at speeds up to Mach 2 and altitudes up to morc 
than 50,000 ft. 

© Douglas Aircraft Co. is going ahead with plans to ip its F5D Ski 
lancer with the Pratt & Whitney J57 engine despite proposals that the 
Navy fighter be equipped with the General Electric J79. Douglas believes 
benefits of change are outweighed by the fact that the aircraft was designed 


specifically for the J57 


> Hartzell three-blade feathering propeller will be convertible to the com- 
pany’s new reversible pitch configuration by means of a modification kit 
costing $300-$400. New hydraulically-activated reversible pitch propeller 
was demonstrated for the first time during the National Aircraft Show by 
Aero-Design on a Model 560-A Commander. 


>U. S. Marines are testing a one-man light-weight Gilfillan radar for 
ground-control approaches. Total operating weight is 4,475 Ib 

> Navy is showing an interest in Bell Aircraft Corp.'s proposal for a triple- 
turbine helicopter (AW Mar. 19, p. 80). On the commercial side, both 
New York Airways and Sabena Belgian World Airlines still would like to 
see military support for the development. 


> USAF has opened bids from 31 companies competing for the contract 
to run the Armvy’s primary fixed-wing pilot training course at Gary AFB 
San Marcos, Tex. Winner should be determined by Sept. 25 


> USAF, still struggling with personnel problems growing out of the com- 
plexity of moder aircraft, is putting pressure on designers to simplify 
maintenance. One firm already has established a maintenance engineering 
shop to monitor design engineering and keep check points accessible. 


> Future production models of the Sperry Sparrow air-to-air missile will be 
painted white to blend with the new grevy-and-white color scheme of Navy 
combat aircraft. Current missiles are black 


> None of the Boeing B-47 medium jet bombers in the General Electric 
lrophy Race was built at the company’s main plant in Seattle. Two of the 
aircraft came from the Boeing plant in Wichita, Kan., one was made by 
Lockheed in Marietta, Ga. 


equipped 
used for 


> USAF’s Northeast Air Command will get 10 | 
with ski landing gear and auxiliary turbojct cngines 


ice-cap transport missions, replacing the present 


> Navy's Blue Angel’s precision flight team, which would like a newer plane 
than Grumman F9F-8 Cougar, has considered Grumman F11-F Tiger and 
Chance Vought F8U Crusader, might possibly settle on Douglas A4D as 
having speed and maneuverability to compete with new F-100Cs of the Air 
Force Thunderbirds precision team. Air Force this year made a point of the 
fact that Thunderbirds, with tighter turns, kept planes within sight of crowd 
at all times. 

> Pilots of F-100Cs in Bendix Trophy Race had permission to use acrial 
refueling if necessary on the 1,120-mi. course. None took advantage of th« 
opportunity, but one plane landed with an cmpty fuel tank. Winner had 


mly 20 gal. remaining at end of flight 
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Douglas as USAF Secretary? 


l’riends of USAF Undersecretar James 
igain spc ting that he mav become ti 
lepart rep ng Donald \ 
urrent f rl o succeed Charles EK. Wilson 
man Pentagon. Douglas, mentioned prom 
ntly for when Harold | l'albott 
dropped last vear, lost out to Quarles. He is now re- 
portedly taking an increasing role in the determination 
of Air Force policy and is popular with uniformed USAI 
rsonnel. Wilson is after the 
November electi 


‘Classified’ 


Defense Dep 


p CAC 


who is 


—" 
Ou irk ‘. 


in the 


motion was 


expected to step down 


of the aircraft 
development cvcle and hi it can be shortened is 
lassified because of securit ind all eftorts 
in adc juate for [ S 

raft manuta Paradoxically 
brief Pentagon 
up has 

il information to 
The r¢ 


, 
I 
tractor relati 


irtment’s extensive study 
military 
iccount of its contents 
rebuffed 

bic ; 


innouncement on the sub 


turers arc being 
Sayvs the 
mmended greater dissemination of tech 
contractors 

ort also urges simpler procedures « 
better-informed decisions and more 
matters 
industry and Defens« 

Manufacture 

ive been involved in design competitions will applaud 
tion that the armed more 
yperational requirements 


nships 

} 
ig ment of 
that have been emphasized by 


Department crit 


us manage ipproved projects, all 


s in recent months s who 


ommenn forces give 


ttention to the development of « 
Superiority and Security 

cn. Curt LeMav. 
( mand | challenged 
Quarles’ position that U. $ 


++ ‘ letter 
( ective CICTCTTC 


commander of the Strategic Air 
USAF Se Donald 
lirpower can serve as an 


if it is not relativel 


retar\ 


nt force—cven 
Iperior 
At the Air Force Assn.’s 


maintained that it is only 


nnual convention, Quarles 
force 
ittack 


margin of 


necessary to have a 
stating 


pe DV a mere 


ipable of delivering a dev counter 


Neither sid« he said, 


superiority with airplanes o1 


“can h 
other means of delivery of 
escape catastrophe in such a war.” 

insisted: “You have 


to be a 


itomic weapons to 
LeMay 


more 


however, recently 
to have ombat potential if vou are going 


deterrent force.” 


(Gen 


Turbine Transport Review 


Major topic of discussion at this week’s Airworthiness 
Review in Washington will be the special regulations 
for turbine transports proposed by the Civil Acronautics 
Board, although the ind the manufacturers arc 
not vet readv to comment on them. The industry feels 
that the Special Civil Air Regulation proposed in Draft 
Release 56-20 (AW Aug. 20, P 43) is too complex for 
immediate comment and has asked for an extension of 
the time limit for comments from Oct. 15 to Jan. 15 

Airlines and manufacturers will present a united front 
in discussions with the CAB on the special regulations 
companics building turbine transports—Boc 
ing, Douglas, Convair, Lockheed and Fairchild—will 
study the effect of the proposed rules on jet operations 

[hev may be joined by British manufacturers Vickers- 


airlines 


I ive now 


Washington Roundup 





Boom Troubles 


USAI nic boom tr 
tional Aircraft Show at Okl 
the Air kor 
booms wer 
wreaked havoc at the urpo 
Plate 


ceilings 


glass windows 
illegedly fe 
plained that their wells wer 
The CAA 
program went through and the 
cerned bi l l Wsural ¢ ] blem { SAI 

win W. Rawlings o-ordinator for the 

boom exhibition canceled and th 
the first However, the 
d that the public should be 

of USAF’s education 

two davs, the sonic boom 

fully contr lled 
There was no 


farms 
smashed | 


threatened to withdraw shov 


Manage 


(ener 
famili 


conditions 


damage. 


Soviets and F-104 


Defense Department officials 
heed F-104 Starfighters be put on stati 
National Aircraft Show in Oklahoma Cit 
1 plane load of foreign attaches (includi 
landed if ne irbi Al B tr 


quick look from a short distance 


] 
rerusec 


Tinker 


in an open hangar 
Later, an assistant Russian air 
he thought of the aircraft 
I find the people very interesting,” he 
Asked what he thought about the ai 
the two F-104s low-level 
Will Rogers Field 
replied 


“I find thev reflect the people who 
peo} 


show 


which made 


C ich da 


I find the people interesting.” 


Machinists’ Bargaining Plank 
International Assn. of Machinists (AFL-CIO) has 


drafted new plans designed to strengthen its bargaining 
position in the aircraft and guided-missiles industri 
where, union leaders say, “plant dispersal and abnormal 


have generally tended to weaken 


plant expansions 
the overall position.” Moves will include 
posal for a closer tieup with the United Automobile 
Aircraft Workers (UAW 

In its next round of negotiations, the union will de 
mand “substantial wage full 
ind a job protection program for emploves when au 


union shop 


increases,” a 


craft and missile production is dispersed or relocated 


—Washington staff 
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FAIREY FIREFLASH air-to-air missile mounted under wings of Hawker Hunter Mk. 6 is going through service development tests. 


British Emphasize Sales at Farnborough 


small, 
invthing in 
huge exhibition 


though 
than 


By Robert Hotz signed helicopters 
stirred interest 
Farnborough, Hants, England—Em- the air or under the 
phasis was on sales rather than spectacu tent. London daily papers which in 
lar new technical achievements at the vears past have screamed “Britain leads 
17th display of the Society of British the world with black front 
Aircraft Constructors last weck at Farn headlines, this vear are 
New Rolls-Rovce ] 


Farnborough with small 
Conwav engines, Bristol Britannia trans ies usually 
ind Westland-built, Sikorsky-de 


MOr;rc 


in the air” 
page covering 
restrained stor 
inside as the 


of the 


borough orders for 
well buried 


ports promised technical developments 


NAPIER SCORPION rockets are mounted in protuberance at rear of Canberra bomb bay. 


26 


upersonic cra have failed to materializ« 
SBAC, however, notes with 
ible satisfaction that aircraft and engin« 
xports for the first seven months of 
this vear reached $170 million, which 
only $14 million short of the total f 
ill of last vear. This gives British manu 
facturers the fecling that their devclop 
ment work of the past decade, 


consider 


particu 


‘ 


larly in gas_ turbinc ind 
transports, is paving off well in foreign 
sales so vital to sustain the British econ 
omv. Last vear’s total of $184 million 
was the peak of a steady rise from th« 


1950. total of S95 million 


cngines 


sales 


Little New 
lechnically there was little new in 
here were no basicalh 


though som«¢ 


this vear’s show 


new airframes shown, 


new variants of familiar shapes such as 
the Supermarine twin Avon powered 
naval fighter, the de Havilland 110 
naval fighter, the Bristol Britannia anc 
the Vickers Viscount, were flown 

Onlv truly urcraft dis 
plaved was the Fairey Delta, holder of 
the world official speed record of 1,132 
mph 

Bad weather with official 
timidity restricted the planned perform- 
urev Deltas flown by 
Peter Twiss and G Slade in a 
head-on pass, with cach Delta doing 
Mach 1.8 or better than 1,000 mph. 
This pass, with a closing speed of 2,000 
mph., was planned at contrail level 


supersonic 


combined 


ince of two | 


ordon 
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above 30.000 ft.. where the progress of 
the two Deltas could be clearly visible 
from the ground. But 30,000 ft. cleat 
visibility is too much to expect from 
english weather After sonic booms 
roused the countrvside during the Delta 
rehearsals, the Ministry of Supply 1 
tricted the runs to 825 mph. Typical 

wer and sunshine weather during the 
first three davs of the show made it 1m 


ssible to attempt even these slower 


aSSes 


Close to Disaster 
Ihe Delta flown by Peter 
vaved dangcrously close to dis 
cond dav’s filving when thr 
chutes popped out during 
far com 


when 





— 
—~ 


—Tr 


ROLLS-ROYCE TYNE turboprop engine flew in Avro Lincoln 


test bed at Farnborough. 


bt that the Ro 


1 fig 


Live 
Delta des 


il 


; a4 I MN SCT\ \ 
that anvthing cx 
ducing an opcrationa 


yresent research plane 


truly supe 

lesign, the 

not shown l 
of canopy trouble 
canopies popping loos« 
| 


ed a design chang¢ 


ibandons manually releasabl 
latch and substitutes a cartridg« 
n releasc There is only one P 

iow available with the canopy and it is 
ing used for development work. Eng 
lish Electric has built only five P.Is 
of an initial development order for 
placed two years ago, indicating it 

be some vears before Roval Au 

ce gets truly supersonic interceptors 


The displ iw of fighter aircraft at VULCAN, one of two RAF heavies, may get new 16,000-Ib. thrust Olympus engines. 


ENGLISH ELECTRIC P.1 prototype is one of five built by company out of an order for 20; canopy troubles kept it out of display. 
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DH 110 for Royal Navy is current development of original all-weather design. 


-! 
AY 


GYRON JUNIOR is latest de Havilland turbojet, designed for high supersonic speed. 


Farnborough confirmed the fact that 
Royal Air Force fighter equipment is 
now lagging two design gencrations be- 
hind USAF and at least one behind 
the Russian air force. Even the im- 
proved Hunter Mark 6 with the more 
powerful Avon engine plus all-fiving 
tail still needs a shallow dive to get 
supersonic. The controversial Gloster 
Javelin delta all-weather fighter ap- 
peared in its Mark 7 version and trainer 
model. It is significant that the sub 
sonic Javelin is going into Roval Air 
Force operational service about the 
same time USAF is getting large num 
bers of Convair F-102 supersonic 
deltas equipped with operational air 


to-air missiles 


Fairey Fireflash 


The Fairey Fireflash missile, the 
equivalent in function to the Sperry 
Sparrow and the Hughes Falcon, ap 
peared in a flying display mounted on 
the wing pylons of the Hunter Mark 6 
and Supermarine Swift Mark 7 but is 
not in operational use on cither fighter, 
while Falcons and Sparrows have been 
operational many months with USAI 
ind Navy. 


28 


The Folland Gnat, now powered by 
the 4,000 Ib. thrust version of the Bris 
tol Orpheus engine, gave a_ striking 
demonstration of lively performance 
piloted by Ted Tennant. This Gnat is 
the first fully-armed version carrying two 
30 mm. Aden guns, and it has had suc 
cessful firing trials at 40,000 ft. with no 
problems structurally, from gun gases, o1 
from cjected cartridge casings, as en 
countered in other British fighters. Fol 
jand is developing a_ two-seater 
trainer version of the Gnat with the sec 
ond seat raised for better instructor 
visibility and, a special-version Orpheus 
operated at temperature and 
power for better fucl consumption, 
longer endurance, and better overhaul 


now 


lower 


intervals. 

No guns will be carried; the space 
will be used for more fuel. The 
trainer tail will have an arrangement to 
lock the elevator and horizontal fin 
into a single-surface, all-flying slab type 
of tail to give students experience in 
high-speed control problems. The over 
ill future of the brilliantly conceived 
and executed Gnat project appears dim 
Neither NATO nor Roval Air Force 


orders are likely, and negotiations for 


production in India have dragged so 
long now the suspicion is growing that 
india mav be switching to Russian fight 


similar to the 


crs supplied on a deal 
l:gvptian cotton barter 

Lhose two perennial naval fighters. 
the Supermarine \von-powered 
113 and the de Havilland 110, appeared 
in new they are still not 
iboard Supel 


marine 113 1S prototype The 


twin 


versions, but 
carriers in service. ‘The 
still a 
production version is expected to have a 
blown flap arrangement for better tak« 
off and landing performance. De Havil 
beefed up the troublesome 
110 and generalh 
design so that it ha 


to Mach 1.5 


land has 
twin tail boom of the 
cleaned up th« 
been dived successfully 


Bomber Display 


The bomber display included 


the V Vickers Valiant, 
Vulcan and Handle Victor 
However, the most spectacular fiving 
was still provided by R. P. Beamont, 
who is now piloting the Canberra PR 
high-altitude photo reconnaissance vet 
sion 

With a of better than 
lb.-thrust Avons powering this version 
plus added wing area gained by extend 


SCTICS 


Page 


pair 10.000 


increasing the chord 
inboard of the engine nacelles, this 
Canberra has been operating in th 
65,000 ft. altitudes not far below the 
official world altitude record. 

A Vickers Valiant demonstrated a 
rocket-assist takeoff with a 


ing the tips and 


pair of de 





New British Engines 
A 16,000-Ib. thrust rating—highest yet 
announced for any British turbojet—has 


been credited officially to the Bristol 
Olympus BO1.6. Thrust is developed 
without afterburner; it is 4,000 Ib. higher 
than the rating of the Olympus 11 now 
in production and approved for service 

Overall length of the new Olympus 
model is 152 in., and diameter is just 
under 41 in. The engine is a split-com 
pressor type and uses a single annular 
combustion chamber. 

Announcement of the new Olympus 
was made just before the SBAC display. 

De Havilland’s Gyron Junior was dis- 
played in the static exhibits at Farn 
borough, but this engine’s rating still is 
undisclosed. The Gyron Junior is de- 
signed with low specific weight and small 
frontal area for application, in combina- 
tion with liquid-propellant rocket en- 
gines, to tactical aircraft with high super- 
sonic speeds. 

Estimated thrust range of the Gyron 
Junior is from 8,000 to 11,000 Ib. for a 
weight of about 1,500 Ib. Test engines 
have been run at their design thrust, the 
company says. 
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Reds Confirm 1,000 mph. Speeds 


Farnborough—Official confirmation that the Russians are flying aircraft in the 
better than 1,000 mph. speed range was given here by Soviet Aircraft Production 
Minister P. V. Dementiev. Aviation Week reported from Moscow in July that the 
new Super Farmer MiG-21 had performed in the 1,200 mph. speed range (AW July 
2, p. 26). Also believed to be in the Mach 1.5 range were the new delta designs 
of Pavel Sukhoi, flown publicly for the first time during the Tushino air show on 
June 24. 

Dementiev, after inspecting the Fairey Delta research plane, holder of the official 
world speed record of 1,132 mph. told correspondents through an interpreter that 
“we have planes fiving that are faster than this.” 

Dementiev headed the Russian delegation of aviation technicians who visited the 
SBAC show at Farnborough, inspecting planes displayed on the ground, witnessing 
the flying display and taking a ride in the Bristol Britannia. They also toured 
British aircraft plants after the Farnborough visit. 

Included in the Russian delegation were Oleg Constantinovich Antonov, transport 
designer who Dementiev identified as teaming with Andrei Tupolev on a large new 
turboprop transport design also reported by Aviation Week from Moscow in July; 
V. T. Litvinov, director of Aircraft Factory No. One in Moscow, where Ilyushin 
14 transports now are produced, and D. 8. Markov, deputy to Tupolev. 

A Russian military delegation headed by Marshal Pavel Zhigarev, chief of the Red 
air force, and Marshal V. A. Sudets also visited the Farnborough show and toured 
British factories in civilian clothes. 

The SBAC show attracted 6,500 military and civilian aviation people representing 
120 countries. Six planeloads of USAF and Navy brass arrived in London for the 
show, including Dudley Sharp, USAF Assistant Secretary for Materiel; Lt. Gen. 
Thomas Power, ARDC commander; Lt. Gen. Donald Putt, deputy USAF chief of 
staff for development, and Lt. Gen. Clarence S. Irvine, deputy USAF chief of staff 
for materiel. 

SBAC had a record number of 338 exhibitors at its 17th show, which had the 
distinction of being the largest, if not the most exciting technically. 








Havilland Super Sprites providing an the U 


S. Navy buddy concept. Com 


berras provided one of the most un 
usual formation acrobatic demonstra 
tions ever seen by hurtling their 21 
ton bombers around in tight forma 
tions and perfectly timed sequence 
mancuvers 

\ wide variet ving test bed 
displaved a full showcase of British 
Among th ‘ vbrids fitted 
for development test work were 
e Britannia 101 UT 
supercharged turbopr 
ind a Proteus 755 


] 


ther, plus two Pr 


cngines 


yteus 

ird powe! 

e Canberra equipped with two Napicr 
Scorpion rockets in the belh 

@Lincoln carrving the Rolls-Rove« 
I'vne turboprop in the nos 

e Canberra powered b 
Rovce Avon Mark 29s, a mmercia 
turbojet offering 10,500 Ib. thrust and 


specific fuel consumption of 

Napier wished to displa the Convair 
liner powered by two of their Eland 
turboprops but were prohibited b 
SBAC rules for the show which bar 
non-British products. It is no secret 
that with the growing sales of British 
engines in foreign transport markets 
the engine makers would like to chang« 
the rules to permit them to show thei 
products powering foreign airframes 
Mhev argue that this is the best possible 
proof to potential foreign customers of 
the world-wide acceptance of British 
engines even by foreign airframe manu 


bination Sprites and acrial refueling — facturers 
should make the Valiant an extremely However, American designs crept 
flexible bomber delivery system for into the SBAC show in the shape of 
nuclear weapons two Sikorsky helicopters now being 
Roval Air Force acrobatic teams pat built by Westland under _ license 
ticipated for the second vear with a Shown in Roval Navy colors were a 
for Valiants, enabling them to operate quartet of Hunters doing formation Westland-built Sikorsky $-55 and two 
off short, unimproved runwavs. Valiant icrobatics in a sedate stvle hardlv up Westland Widgeons 
ilso is well along in the development to the Navy's Blue Angels or USAI place jobs modified from the Sikorsky 
of flight refueling equipment based on — Sky Blazers. A quartet of RAF Can S-51 design. 


idditional 8,000 Ib. thrust for 12 
seconds, long cnough to kick the big 
bomber off the runway in an extremely 
short distance and give it a spectacular 
climb-out performance The jettison 
ible Sprites will be standard equipment 


vhich were five 


é 
} ee 
ae i d « 


~KC-135 Maiden Flight 


First production model of Boeing’s KC-135 Stratotanker made its maiden flight Aug. 31 with R. L. (Dix) Loesch, Boeing senior experi- 
mental test pilot and A. M. (Tex) Johnston, chief of flight test, at the controls. The new tanker-transport being built for USAP’s 
Strategic Air Command took off from Renton Municipal Airport at Seattle and landed at Boeing Field after 1 br. 19 min. of flight. 
The big, four-jet plane, “City of Renton,” was first jet transport type to come off a production line in Western Hemisphere. KC-135 
will provide aerial refueling for jet bombers and fighters at jet speeds and altitudes. It is being produced in quantity for SAC at Renton, 


ilong with 707 jet luxury liners for commercial airlines. 
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Service Rivalry Highlights U.S. Air Show 


Tr 
| 
a 
By Claude Witze plane was clocked at 666.661 mph can be dropped to Marine gi yund 
With acrial refucling, range could have — forces from speeding jet aircraft 
Oklahoma City—The 1956 National been extended, pointing up ‘1AC’s em- The air show emphasis on military 
Aircraft Show was a demonstration of phasis on its contribution to deterrent ipability was carried out in stati mili 





military capabilities 

Completing a trend that started with 
the end of closed-course 
1949, the show this vear was taken over 
entirely by the Defense Department to 
the complete exclusion of all other avi 


racing in 


ation interests 

The U.S. Army, Navy and Air Force, 
obviously spurred by a hot vear of 
Pentagon wrangling over missions, man- 
power, budgetary favor and weapon- 
svstem control, went all out to demon- 
strate what thev can do with airpower 
and air mobility. 

Each program clearly was designed to 
exhibit as much as possible of the capa 
bilities that will support the individual 
branch in the next real struggle for juris 
diction over we pon systems 

I'he three-day Oklahoma Citv crowd 
of 151,293, down sharply from the 
1955 Philadelphia attendance of 289,- 
880, saw these manifestations of keen 
interservice rivalry 


Interservice Competition 


© Navy carrier Shangri-La cruising up 
the West Coast from Mexico to Ore- 
gon, launched dailv flights of jet fight 


all power 

eArmy set a new helicopter endul! 
nee record, keeping a Bell H-13 in the 
ur for 57 hr., 50 min., an accomplish 
ment that would have been impossible 
less than five vears ago. ‘Transmission 
life of the Army’s first Bell helicopters 
was 25 hr. this has been extended 
to 500 hr 

eArmy’s new and powerful Sikorsky 
H-34 helicopter was used to airlift by 
external sling such cquipment as 
106 mm. recoiless rifles, 75 mm. pack 
howitzers and quarter-ton jeeps. In ad 
dition, aerial refueling of a Vertol H-21 
helicopter from de Havilland UIA 
fixed-wing plane indicated growing 
Army confidence that it eventually will 
provide a large share of its own ait 
mobility. 

e Marine Corps F9F-8 Grumman Cou- 
gars were used to show that supplies 


tary and industrial exhibits. Paid spacc 
industrial hangars was almost 
Defense Depart 


m two 
entirely taken up b 
ment contractors 


Increased Navy Interest 


An important factor in this vear's 
military domination of the show is a 
fresh approach by the Navy, instigated 
bv Adm. Arleigh Burke, chief of naval 
operations Navy's entry into the 
Thompson Trophy event is attributed 
to his interest (AW Aug. 20, p. 32 

Ben Franklin, general manager of the 
National Aircraft Show, said Adm 
Burke’s decision of last vear to take 
greater interest in the Labor Dav event 
had resulted in greater efforts by Navy 
contractors. In addition to the Thomp 
son Trophy, Navy had Douglas, North 
American and McDonnell awards to 
shoot for and offered its best flying and 





. ers and attack planes for speed runs to — I aap P 
x the aircraft show. Two flights of Doug. Station, China Lake, Calif., on Aug. 21. 


las A3D Skywarriors passed over the 
crowd at Will Rogers Field and then re- 
turned to the carrier or a distant home 
field, demonstrating range capability to 
reach an inland target on flights of 
more than 2,500 mi. The fighter air- 
craft were McDonnell F3H Demons, 
which landed at the airport after 1,500 
mi. flights in little more than two and 
1 half hours. Fighters with refueling 
capability could have returned to the 
Shangri-La 

e USAF’s Strategic Air Command flew 


F-84, of 616.208 mph. 


Wing, Smokey Hill AFB, Salina, Kan. 


Aircraft Show Trophy Winners 


@ Thompson Trophy, to Cmdr. Robert W. (Duke) Windsor of Naval Air Test 
Center, Patuxent River. Md., who flew the Chance Vought F8U Crusader to a new 
national speed record of 1015.428 mph. Flight was made at Naval Ordnance Test 


© Bendix Trophy, to Capt. Manuel J. (Pete) Fernandez, assistant group operations 
officer, 413th Fighter Day Group, who flew the North American F-L00C from 
George Air Force Base, Victorville, Calif., to Oklahoma City, a distance of 1,120 
miles, at an average speed of 666.661 mph. Capt. Fernandez and five other entrants 
from the Tactical Air Command all beat the old record, set in 1954 by a Republic 


© General Electric Trophy, to Strategic Air Command’s 22nd Bomb Wing, March 
Air Force Base, Riverside, Calif. A crew headed by Maj. Joseph Schrieber flew a 
Boeing B-47 Stratojet 1,900 miles from Kindley AFB, Bermuda, to Oklahoma City 
at an average speed of 601.187 mph., a new record. They defeated B-47 crews 
from the 301st Bomb Wing, Barksdale AFB, Shreveport, La., and the 310th Bomb 


@ Allison Trophy, to a ground crew from Webb AFB, Tex., 


headed by S/Sgt. 


Eugene F. Bleckler. The crew changed the Allison J33 turbojet engine in a Lock- 
heed T-33 trainer in eight min., 18.8 seconds as compared with the 11 min., 32.2 
sec. with which the Webb team won last year’s event. They defeated three other 
Air Training Command crews from Laughlin AFB, Tex., Greenville AFB, Miss., and 
Laredo AFB, Tex. 

e@ North American Trophy, to Lt. (j.g.) David K. Grosshuesch of Navy Fighter 
Squadron VF-24, Moffett Field, Calif., who flew a North American FJ-3 Fury from 
the carrier USS Shangri-La off the northern coast of Mexico to Oklahoma City, a 
distance of 1,198 miles, in two hrs., 13 min., 38.6 sec. for an average speed of 
537.849 mph. He defeated three other Furies from the same squadron. 

@ McDonnell Trophy, to Lt. (j.g.) Ralph Carson of Navy Fighter Squadron 124, 
NAS Miramar, Calif., who flew a McDonnell F3H-2N Demon from the Shangri-La 
off San Francisco, Calif., a distance of 1,436 miles, in two hrs., 32 min., 13.45 sec. 
for an average speed of 566.007. Two of four entries failed to complete the event 
®@ Douglas Trophy, to Capt. J. T. Blackburn of Navy Heavy Attack Squadron 1, 
NAS Jacksonville, Fla., who flew a Douglas A3D Skywarrior from the Shangri-La 
off the coast of Oregon, a distance of 1,543.3 miles in two hrs., 32 min., 39.7 sec. 
for an average speed of 606.557 mph. He defeated another A3D and two Douglas 


A4D Skvhawks, all of which took off from the Shangri-La. 


Boeing B-47 medium jet bombers from 
England and North Africa, in addition 
to staging a B-47 race for the General 
Electric Trophy over the 1,900 miles 
course from Bermuda to Oklahoma 
Citv. The course was chosen for the 
challenge it offered to pilots and navi 
gators, flying against the prevailing 
vind. It was the first time a National 
Aircraft Show trophy race started out 
side the continental U.S 

@ Aerial refueling of three B-47’s bv thre« 
KC-97 tankers was shown for the first 
time, also by the Strategic Air Com 
mand 

@ USAF’s Tactical Air Command com- 
mandecred the Bendix cross-countrv race, 
flying six North American F-100C jet 
| | fighters over the 1,120-mi. course from 
, George AFB in California. Winning 
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McDONNELL DEMON is launched from Navy carrier Shangri-La for speed run to National Aircraft Show. 


static display aircraft and components. 

Ihe three new trophies may be con 
tinued, depending upon what aircraft 
ire in use in future Franklin said 
McDonnell particularly wanted a_ pet 
iward event. 


vears 


manent 


Even Break Financially 


Franklin said he expected “fairly clos¢ 
to an even break”’ financially. He com- 
pared the show to those in Dayton, 
rather than Philadelphia, pointing out 
that Oklahoma City is closer to Dayton 
in size 

He said cooperation from the Okla 
Citv Chamber of Commerce, co 
of the Aircraft Show 


he ma 


Sponsor 





Foreign Attaches’ Dinner 

Oklahoma City—Lt. Gen. Clarence S. 
Irvine, deputy chief of staff for materiel, 
delivered the principal address before the 
annual dinner for foreign air attaches 
here on the eve of the National Aircraft 
Show. The dinner, jointly sponsored by 
the Aircraft Industries Assn. and West- 
inghouse Electric Corp., was attended by 
more than 50 air attaches representing 
28 nations. 

In his speech, Gen. Irvine warned that 
the USAF is ready to punish any act of 
aggression with atomic power, whether 
limited. ‘The 
S. airpower, while 


the war be full scale or 
general said that U. 
dedicated to the preservation of peace, 
“instantly, globally and 
At the 


same time, he expressed the hope that 


will be applied 
decisively” if aggression appears. 


airpower will contribute to world good- 
will by accelerating the pace of interna- 
tional trade and communications. 


with the 











Air Foundation, was “the best we've 
ver had. Thev did far more than their 
hare ‘d 

It will be ime before the site 
for next vear’s show sclected, but 
Franklin said Houston, Minneapolis-St. 
Paul, New York City, Atlanta and Okla 
homa Citv all have 1 great deal 
of interest 


some fi 


shown 


Significance Tarnished 


Significance and glamor traditionally 
ittached to the Thompson Trophy 
proved badly tarnished at Oklahoma 
Citv because the Defense Department 
would not ailow a genuine attack on 
the speed record 

Pilot of the 
Cmdr. Richard 


Navy’ 
Duk« 


FSU Crusader. 
Windsor, had 


orders to break 


the 

the Thompson but ul 

USAF'’s flvby of the Lockheed | 
1 much faster airplane than the FS 
irtificiality of 
vear's Thompson event. On top of t! 
some Navy spokesmen tried t 
that the FSU was being held ba 
il, citing the fact that the record 
made without waiting for the most 


helped point up the 


wind and temperature condition 
China Lake, Calif., course 

Ihe USAF had a similar paradox in 
the case of its F-100C that won the 
Bendix trophy with an average speed of 
666.661 mph. Another USAF’ plane, 
102A, flew the same « 
show at an average spe 


1 Convair | 
before the 
819.5 mph. 


Sixty Firms Display at Air Show 
In Smallest Turnout Since 1953 


By Evert Clark 


Oklahoma City—Approximately 60 
firms, the fewest in the last three vears, 
represented by stati displays at 
the 1956 National Aircraft Show 

Che exhibitors occupied some 20,000 
sq. ft. in hangars at Will Rogers Field. 
Last show at Philadelphia had 
approximately 80 exhibitors, and the 
1954 show in Davton—home of USAF’s 
Air Matecric] Command—included some 
90 exhibitors, occupying 60,000 sq. ft 
In 1953, there were approximately 45 
exhibitors at Davton 

Ben Franklin, general manager of the 
show, said some companies apparently 
felt the Oklahoma location—midway 


were 


year § 


between the coasts and in a relatiy 
sparsely populated area—was too fat 
COoTHEC 

Nevertheless, all major airframe 
and all but one major 


panics 
represented, I 


company were 
said. 
Air Force, Navy 


occupied one hangar each, in addition 
to static displays of aircraft and equip 


und Army exhibits 


ment 

Like the aerial part of the show, th 
various military exhibits stressed each 
service’s capability, with the Navy put- 
ting particular emphasis on its striking 
powcr. 

Air Force 
Century 


three 
North 


aircraft included 


series fighters—the 
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per Sabre, McDon 
» and the Convair 
but tl kheed F-104 Star 
ippeared onlv in flv-bvs. The 


+ 


the Bocing B-52 


urcraft included the record 

¢ Chan Vought FSU Cru 
mounted on a revolving stand 

nd r ped off from the crowd. The 
Navi ilso exhibited its 15-ft Dart 
supersonic tow target, its 12-ft. Rockair 
cket used for exploring wind veloci 
ind the Regulus 1 missile. Terrier 
surface-to-air and Sparrow air-to-air mis 


were displaved only in mockups. 
Air Force exhibited Hughes Fal 
ur-to-air missiles on a Northrop 
M1 Scorpion, the intercontinental 
ithrop Snark, and an carly model of 
Martin Matador surface-to-surface 


Air Force’s hangar exhibit in- 

1 trainer used to teach Bocing 

mechanics and Air Force crews 

perate the B-52 Stratofortress fuel 

ind pneumatic svstems. It also included 

2 mockup of an Aecrophysics Develop 

ment Corp. hvpersonic test vehicle 

mad up of a seven-bottle booster with 

three fins and a four-bottle main body 
with four fins, plus a nose. 


Turbine Engines 


The Navy hangar exhibit included 
utawav models of the Fairchild J44 and 
shouse J34 turbine engines and 
illustrating the USN Medical 
Laboratorv’s experimental 
with a new color for survival gear 
rescent orange-scarlet, which can 
een easier at great distances than the 
standard vellow survival gear color 
Armv’s hangar exhibit included mod 
els of experimental rubber and nvlon 
droppable water/gasoline tanks that can 
thrown from an aircraft without a 
parachute. Called “Flving Saucers,” 
thev are shaped much like the populat 
conception of a saucer. Another exhibit 
illustrated Army Quartermaster Corps 
experimental work with paperboard 
honevcomb shock absorbers that ITC 
used as “cushions” for air-dropped 
equipment 
Using these to absorb the shock of a 





Reactor Avionics 


Development of avionic components 
and circuits that have been able to oper 
ite successfully for 1,000 hr. in a nuclear 
reactor, where they were subjected to 
450C temperatures and neutron flux den- 
sities of 1 10° neutrons per sq. cm. 
per sec., will be officially revealed this 
week by General Electric. For additional 
details on this significant avionic devel- 


opment, see p. 112. 
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Combination Aircraft 


Fairey Rotodyne, 44-passenger aircraft combining helicopter and autogyro characteristics, 
nears completion. Powerplants are a pair of Napier Eland gas turbines, driving propellers 
for forward flight and supplying air to tip jets with afterburners for takeoff. Design speed 
is better than 150 mph. Main rotor is unloaded during forward cruising flight. 


drop, the Army can replace 100-ft. para 
chutes with much smaller, cheaper sta 
bilizing canopies 

In recent tests at Ft. Lee, Va., 
1,000-Ib. loads of operational rations in 
cans were dropped from 1,500 ft.—using 
shock absorbers and only a 15-ft. sta 
bilizer parachute—without damag¢ \ 
Quartermaster Corps spokesman said it 
is now possible to drop rations cush- 
ioned by paperboard absorbers “without 
cven breaking the cookies in the can.” 


Arnold Puts Mach 15 
ry. . . 
funnel in Operation 

Mach i5 electrical discharge tunnel 
is operating at the Amold Engineering 
Development Center of the USAF Au 
Research and Development Command, 
Tullahoma, Tenn 

Hot Shot, as the tunnel is called, cut 
rently is giving several shots per day 
with true temperature simulation (15, 
000F at 11,000 mph.) for nose cone 
investigations of ICBMs and _post-Cen 
tury series weapons. It officially will be 
wailable to the armed services and 
private contractors within the next few 
months 

\ blow-down rather than a shock 
tube tvpe of hypersonic tunnel, Hot 
Shot stems from a contract to ARO 
Inc., Air Force operating contractor at 
Arnold, to build the Air Force’s “high 
est speed” wind tunnel. It is based 
upon research done by ARO, Cornell 
Universitv, Ithaca, N. Y., and Cornell 
Acronautical Laboratory, Buffalo, N. Y. 

Electricity stored in a roomful of 
capacitors is discharged across the ait 
inside a small vault (about the size of 
a wall safe) upstream of the tunnel’s 


nozzle. This milli 
creates 20,000 psi 
thin plastic diaphragm and expan 
through a in. hole into the five-foot 
diverging yzzle. Here it 
mpinging 1,000 mph 
ot the hand ized st | 
16 in. test section 

Although the flow 
10 milliseconds, there is enough “‘stead 
state” before the explosion debris bi 
rins to sail ] the 1 acl » permit 
high-speed 1 rder » document th 
run. Dr. Rober rrv, dire 
that Hot Shot's most 
ichievement ( 
pared with the shock-tube types 
hypersonic facilities 

Before the runs, pumps charg« 
vault with air and evacuate the nozz]l 
ind test area downstream from the dia- 


its run duration as 


+}, 


phragm 


ARDC Acquires Plant 
For Shielding Research 
Baltimore—Air Research and Develop 
ment Command has icquired the use of 
1 new facility and new personnel in i 
search for a nuclear shielding material 
light enough to use in the USAI 
atomic-powered WS-125A bomber: 

The Air Force has signed a contract 
with the Atomic Energy Commission 
making the nuclear shielding facility at 
AEC’s Brookhaven National Laborat 
at Upton, Long Island, N. Y., availabl 
for a long-term research program 

The facility consists of a “lid tank” 
set in the concrete shielding on top of 

graphite and uranium reactor. Test 
materials and measuring instruments 
can be moved by remote control 





ee : 
B-58 Hustler 


Convair B-58 is rolled to engine run-up area at company’s Ft. Worth plant. Aircraft shown is a portion of the complete B-58 weapons sys- 


tem, which includes a variety of packs slung underneath the fuselage. 


Podded powerplants are GE J79 turbojets, located to help make 


configuration conform to area rule design principles. System can deliver nuclear weapons and launch missiles. 


P & W Maps Detail 
Of Florida Plant 


East Harttord, Conn.—Pratt & Whit 
nev Aircraft Division of United Aircraft 
Corp. announced last week that arrange- 
practically completed” fot 
construction of a $42 million auxiliary 
‘ircraft engine-facility located in Palm 
Beach County, Fla AW Aug. 13, 


» 33 


ments arc 


Florida Gov. Leroy Collins has signed 
an agreement reserving approximateh 
7,000 acres of the J. W. Corbett Wild 
life Preserve for the Pratt & Whitney 
plant 

In exchange, Pratt & Whitney has 
purchased 9,000 acres bordering the 
preserve which it will give to the state 
tor enlargement of Corbett. 

Ihe division said its Connecticut fa- 
ilities, more than 
37,000 employes, “are approaching the 
saturation point, and the advanced en- 
gines of the next aircraft generation can 
be more safely and comfortably brought 
through in a relatively remote, unin- 
habited area.” 

Wright A. Parkins, Pratt & Whit 
nev, gencral manager said that approxi 
mately 2,000 engineers, scientists and 


now manned by 


34 


technical personnel in jet engine design, 
test and development will be required 
it the Florida facility and that 
thousand” workers will be hired when 
production begins. Actual construction 
will begin 

the area is completed 


“several 


is soon as an access road to 


Army Names Four Firms 
In Turbine Engine Study 

Washington—lour cngin« 
turers have tackled the job of develop 
improved small 
uitable for helicopters, fiving 
STOL and VTOL aircraft 

Army design study contracts have 
been Continental Aviation 
Detroit ($52. 
o Manu- 


Conn 


manutac 
ing an gas turbine 
cngin¢ 
platforms, 


iwarded to 
and Engineering Corp 
308); Lvcoming Division, A\ 
Corp., Stratford, 
Studebaker-Packard Corp., 
Detroit ($57,690), and the ‘'Turbomotor 
Division of Curtiss-W right, Hempste id, 
N. Y¥ $50.085) 
“The will 
upon low fuel consumption simplicity 
reliability and 
Operating posi 


facturing 
$59.113): 


firms place the cmphasis 


of design, ruggedness, 
maintenance 
tions from below horizontal to vertical 
must be considered to adapt the power 
unit for VTOL planes. 


case of 


News Digest 





First production order for Martin 
P6M SeaMaster ject flving boats has been 
by the Navy. Total value, in 
spares and special tools, is 
$121,422,478. First ScaMaster was lost 
during an early test flight over Chesa 
pe ike Bav. Second now 


undergoing test 


iwarded 
luding 


prototi pt 


Electric Corp. 
powerplant for the Nav 


Westinghouse 
make the 
first atomic powered surface ship, a light 
cruiser armed with guided missil 
Ship will be built by Bethlehem Steel at 
Ouincy, Mass. Westinghous« 

for $18.3 million 


Douglas X-3 research aircraft is no 
longer in flight status with NACA 
Following removal of 1,200 Ib. of 
equipment, it was returned to Ait lorce 
for disposition. Because of limited 
thrust of Westinghouse J34-WE-17 en 
gines available when X-3 
pleted, craft designed for Mach 2 prob 
ing was utilized primarily for research 
and low supersonic 


Was com 


in the transonic 


speed range. 
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Just between us... 


Even a child’s whispered secret can be heard in 
Convair’s new METROPOLITAN 440—the quietest 
passenger cabin of any airliner flying today! 

New noise suppression techniques developed by Convair and 
leading acoustics consultants have given the Metropolitan 440 
the quietest passenger cabin of any airliner flying today! In 
addition, the new Metropolitan 440 offers you more luxury! 
More speed! And all of the qualities of passenger comfort and 
dependability that have made the Convair first choice through- 


out the world. 
CONVAIR 


cv A DIVISION OF GENERAL OYNAMICS conronarion GAD 


e 


Now Fiying: SA enmork, Norway, Sweden; SWISSAIR, Switze 
AER v, NTINENTAL, U.S.A.; DELTA, U.S.A; N ONAL 


SABENA, Bel 


REA A., Broz Soon to Fly: ALITALIA, Italy; ANSETT, Australia; BRANIFF, U.S 


EASTERN, U BERIA, Spoin; JAT, Jugoslavic; LUFTHANSA, Germany; NIPPERI, Jopon 
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NUMBER OF EMPLOYEES 




















RESEARCH AND DEVELOPMENT PERSONNEL The above 
curve shows the growth in Ramo-Wooldridge personnel 
which has taken place since our Progress Report one year 
ago. A significant aspect of this growth is the increase in 
our professional staff which today is made up of 135 
Ph.D's, 200 M.S’s and 265 B.S's or B.A's. Members of the 
staff average approximately ten years’ experience. 


FACILITIES Within the past few months, construction has 
been completed at our Arbor Vitae complex, which now 
consists of eight modern buildings of 350,000 square feet, 
four of which are illustrated at the bottom of the page 
Nearby is the R-W flight test facility, including hangar, 
shop, and laboratories, located on a 7-acre plot at Inter- 
national Airport. 

To provide additional space for our continuing growth 
construction has been started on an entirely new 40-acre 
Research and Development Center, located three miles 
from the Arbor Vitae buildings. The photograph above is 
of a model of the Center, which we believe will be one of 
the finest research and development facilities in the coun- 
try. The first three buildings, now under construction, will 
total 250,000 square feet. 

A second major construction program is underway on a 
manufacturing plant for quantity production of electronic 


After Thirty-Four Months... 


systems. The initial unit of the plant, located on a 640-acre 
site in suburban Denver, Colorado, will be completed next 
spring and will contain approximately 150,000 square feet. 


PrROJecTts Our current military contracts support a broad 
range of advanced work in the fields of modern commu- 
nications, digital computing and data-processing, fire con- 
trol systems, instrumentation and test equipment. In the 
guided missile field, Ramo-Wooldridge has technical direc- 
tion and systems engineering responsibility for the Air 
Force Intercontinental and Intermediate Range Ballistic 
Missiles. Our commercial contracts are in the fields of 
Operations research, automation, and data processing. All 
this development work is strengthened by a supporting 
program of basic electronic and aeronautical research. 


As we look hack on our first three years of 
find much to be grateful for. A wide 


THE FUTURE 
corporate hi siory, we 
variety of technically challengine contracts have come to 
us from the military services and from business and indus- 
try. We have 
have chosen to join us in the adventure of building a com- 
pany. We are especially happy about the six hundred scien- 
tists and engineers who have associated themselves with 
R-W. Their talents constitute the really essential ingredient 
of our operations. We plan to keep firmly in mind the 
fact that the continued success of The Ramo-Wooldridge 


Corporation depends on our maintaining an organizational 


heen fortunate in the men and women who 


pattern, a professional environment, and methods of oper- 
ating the company that are unusually well suited to the 
special needs of the professional scientist and engineer. 


The Ramo-Wooldridge Corporation 
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Davis Barrier 


Halts FOF Safely 


Davis barrier and barricade aboard the at- 
tack carrier Lake Champlain halt an F9F-5 
of Fighter Squadron 84 with minimum dam- 
age to plane. When hook missed arresting 


wire (right) fighter bounded over lower bar 
rier, but was enmeshed tail-down in higher 
barricade. Plane spotted on deck forward 
was not damaged and running crewmen 


escaped injury. 


——— 


i 
t} 





AIR TRANSPORT 


DOUGLAS DC-8 engineering mockup is valuable aid to company engineers in developing and trying out many design ideas and details 


Mockup of Douglas DC-8 Shows Details of 


By Richard Sweeney to the rear of engines, -thus reducing tion will fold upward to allow engin¢ 
chance of tools or materiel being left exhaust to pass 

Santa Monica, Calif.—New design in air intakes. Foreign object damage, I'he oil cooler intake, located on the 
features of the Douglas DC-8 were the Air Force has found, is the biggest lower lip of the front cowl, will cause 
shown on the engineering mockup of single cause of engine changes before a slight airspeed penalty. But this will 
the big jet transport during the com normal operating time limits are be more than offset by the fact that 
pany’s annual open house last week. reached this accessory will be located where 

Features outlined by Project Engi- @New crew compartment dir condi- chances are remote that mechanics 
neer Ivar Shogran included tioning philosophy, aimed at cooling would leave tools, nuts, bolts or other 
e Engine pylons with double camber, avionic gear as well as crew members material in the main air intakes, causing 
tailored to help produce desired airflow System will eliminate drafts on air engine damage. In addition the Doug 
at both inboard and outboard pylon crew members, increasing their efh las-designed “‘blowaway jet” (AW Aug 
stations. Camber is easily visible in ciency, keeping them cool or warm 20 p. 41), destroys the intake vortex 
the inboard pylons, not so noticeable according to needs which sucks foreign objects from th 
but still present in the outboard pylons e Cabin air source will be in the nose runway and the taxiway during. start 
eEngine bleed air lines will be _ to lessen or eliminate chances of odors and taxi 
cooled to a maximum 450F at any from engines being picked up and In the DC-8 flight control system, 
point Reduced efficiency, Shogran introduced into passenger compart the inboard ailerons and rudder will be 
savs, will be more than offset by in- ment full-power operated by a 3,000 psi 
creased safety in wet wings Shogran said locating the cabin air hydraulic system. Should power fail 
e Control cables were laid out in source near the nose yields cleaner air in both cases there are direct cabl 
the wings first, in lines as straight as for passengers. Since engine bleed air links to acrodynamic tabs which 
possible, reducing stress and permitting will be used to keep windshields clear insure full control at low speeds 
smaller cable diameters. Fuel, air and of snow, ice and rain, it also will drive The power-operated inboard ailerons 
other lines were then designed into the air-conditioning compressor tut are torque linked to the outboard sur 
the wing structure bine located outside the pressure hull, faces, making both surfaces effective 
e Engines will be interchangeable on thus getting double use of the plumb it low airspeeds At higher Mach 
pylons. In addition, changeovers from ing lines which carry the air forward numbers (above Mach .85) the torque 
J57 to J75 or Conway engines will not Larger than usual airplane windows link cuts out the outboard ailerons 
affect pylons. Power packages all fit are used. They are located 40 in. apart leaving the inboard ones effective and 
onto same pylon, cutting cost if an The guiding philosophy has been that eliminating aileron reversal at higher 
airline decides to convert from one the more parent material used in the speeds (up to Mach .95). 
powerplant to another structure, the better, Shogran said (he clevators are aerodynamic tab 
e Flight controls are aimed at good DC-8 cabin structure thus will be more actuated. Full movable stabilizers are 
control during wing-low approaches in lightly loaded than similar types, but hydraulically operated. In iddition, 
cross winds. Douglas says airlines have still will be stronger along the usual there is an electrical secondary 
asked for this feature, hope to standard 37 deg. plane where bending loads tem behind the hydraulics (in case 
ize on this approach and eliminate crab occur, Shogran stated hydraulic failure) which also permits 
to correct for cross winds. Ihe DC-8 will use a double-slotted smaller increments of movement, giv 
e Elimination of all. accessories from flap, running from wing-fuselage fillet ing finer pitch trim adjustments 
engine fronts, installing them under or to the inboard aileron. A hinged sec- In the crew compartment cooling 
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for the new transport. 


New Design 


Douglas is making pr 
colder-than-normal 


phil S$ yphy, 
ons whereby 
will enter the first cool avi 
on the radio rack, 

the cabin generalh 
litioning outlets have been 
keep direct air drafts off crew 


idequate cooling. In 


ibin, 
then circulate 
Other air-cor 
located t 
members 
providing 


iddition, the system provides for better 


while 
smoke evacuation and other emergenci 
situations 

Studies have been made of the pos 
sibility of the front-gear 
throwing foreign objects from wet run 
into air intakes, and the front 
gear has been located to minimize this 
possibility. In addition, Shogran savs 

small type ma\ 
be incorporated to insure that no for 
intakes from the 


bow wave 


Ways 


mudguard of some 


eign objects enter the 
front wheels 

The three 
DC-S 1 


id ypted to achieve the 


urfoil 
controversial 


profiles of the 
subject, 
most even 


were 
stall 
characteristics and low speed handling 
features, and at the same time give 
good performance at high speeds. 
Much wind tunnel testing of the sec 
that the section com 
bination will work out as expected, 
Shogran said. In addition, in the thick 
root section where camber is greater on 
the underside than on top, 
provided for more fuel 

The airplane will have four electrical 
systems utilizing two independent al 
ternators in case of electrical malfunc 
tion. Either of the svstems will 
sustain full electrical operations, while 
even one will retain enough power for 
emergency operations. 


tions indicates 


spacc 1S 


two 
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Aviation Groups End Long Dispute, 


Accept Vortac as Common System 


By i &. Doty 

Washington—After six vears of 
lation 
iwrecd to iccept \ 


rways $i 


yitter 
factions last weck 
ortac 


stem 


wrangling, a\ 
unanimousls 
as a common federal 
he Air Coordinating ¢ 
decision to integrate th« 
Tacan with VOR and ILS under the 
name of Vortac (AW Sept. 3, p. 41 
has met with no outward resistance 
ilready plans are undet 


ommittee’s 


| 
ontrovcrsial 


and 
way to imple 
ment the compromise program 

The Civil Aeronautics Administra 
tion, abandoning its long-tim pposi 
tion to Tacan in the face of the ACC 
dictum, will begin immediately with th 
installation of 295 Vorta 
scheduled for use by 1959 Goal iS for 
1,087 stations in full operation by 1965 

Only the Airplane Owners and Pilots 
Assn. took exception to the ACC deci 
sion Ihe organization termed it a 
“dark chapter in the 


+ + 
CATIONS 


historv of civil 


wiation” and a “major victory for th 


military and major def I vil 
viation.” 

Nevertheless, AOPA de it 
would accept Vortac and said it would 
take whatever steps are necessary to 
help make the system work 

Che Air Transport Assn., 
was cool to ‘Tacan } Th 
lent its full support to Vorta 
interest of satisfving the 
of the services for the 
of the country.” 


ATA Stand 
ATA stressed that VOR 


the requirements of the air tt 


which once 
form 
n the 
needs 


spec l il 


military defense 


ILS 


insport in 


mects 


dustry, and added that military plans to 
install ictical 
needs interfered with the 
present airways system. It added 

“The effect of the plan il] 
requit 


I'acan at certain sites for t 


would have 
lacan 
while satisfving defense ements, 
would have been to compound the ex 
isting problem of our inadequate ai 
trafhc svstem.” 

The VOR/DMI 
planned and developed by both 
and military airspacc users 48 ad COMMON 
ifter World War II. But 
with the advent of Tacan in 1947, the 
military took a strong stand against 
VOR/DME, terming it inadequate for 
its purposes. 

In 1955, Air Force Secretary Donald 
Quarles took an unequivocal position in 
favor of Tacan and charged that the 
decision to install and equip the airways 


with VOR/DME was made solely by 


svstem was jointh 
civil 


svstem shortly 


the CAA Inter 

Department 

demands 

tcm almost 

Dian Was not 
lation 1uth Tl 
not exu 


VITA 


ncauic d 
immediate t 


raft for inst il 


in unit 


Aircraft Modifications 


nodihed wi 


ng i 
vill be retrofitted 
An ATA spok 


mits } 


t transports 


should 4 
19357 or earl 1958S. | 
the neighborhood of $5,000 and 
lb eral manufa 
Radio, Bendix 
itions Lak 
units in de- 
light 


ipproximately 50 
turers including ( 
ind | deral l ele 


oratories have the airborne 


PTVVTTILLT 


velopment for transports and 
planes 

Ihe ACC has giver s assurance of 
in the 


urborn¢ 


governmental techi istance 
development f low st 
l'acan-distance equipment for 


In addition, the ACC Na 


instructed to 


ill users 
igation Pancl 
has been review all dis 
tance 


cral 


measuring requirements of 
iation and recommended appro 
hannel DMI 


pri ite additions for clear 


ground environment 
The ATA is not 
Airlines will continue t 
bility of 
svstem for 


study the fea 
idopting the entire Tacan 
both azimuth and 
ition while im irporating 


prejudging ‘Tacan.” 


distance 
inform ILS 
facilities 

The ACC will make l decision I 
garding possible use of the ultra high 
frequency portion of Vortac 


for civil purposes after this element has 


azimuth 


rough wide opera 
military. About 25 


in oper ition 


been proved out t 
tional use by the 
l'acan units are currenth 
out of the 18] 
stages of installation 
CAA officials believe 
tions scheduled for th« 
clude both 
ments although some stations may not 


Stations im _ varving 


installa- 
will in- 


l'acan 
future 
izimuth and distance ele 
serve militarv aviation 


Cost ot the \ will 


ortac 


program 
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Airline Income and Expenses — 2nd Quarter 1956 


(Dollar Amounts) 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
National 
Northwest 
Pan American 
Alaska 
Pacific 
Latin American 
Panagra.. 
Trans World 
United 





LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mchawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans Pacific 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger. 
Slick 
Riddie* 
Seaboard & Western 


HELICOPTER 





New York Airways 
Los Angeles Airways 
Helicopter Air Service 


ALASKAN 
Alaska Airlines 
Alaska Coast 
Byers Airways* 
Cordova 
Ellis Air Lines 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian* 
Wien Alaska 


*Not available. 


Passenger 
Revenue 


$67 


10, 
15, 
4, 
| 15, 
| 50, 
| 12, 


2 


| 12, 

4), 
| 58, 
7, 


,904 

849, 
299, 
047, 
938, 
472, 
108, 
,023, 
062, 
125, 
#5, 
435, 


,035, 
, 283, 
344, 
, 154, 
,120, 
923, 
, 880, 


, 131, 
,027, 
,932, 
447, 
396, 
,472, 


, 200 
426, 
299, 
740, 
356, 
, 180, 
, 593, 
821, 
, 298, 
496, 
763, 
752, 
561, 


,063, 


487 


173, 


799 
,522 


, 902 
,048 
,675 
,701 


455 


Mail 
Revenue 





,881 
, 900 
,455 
,653 | 
, 580 
,797 
,836 
,773 
,628 
, 527 
,211 | 
,752 


, 532 
, 109 | 
756 | 
,643 
,852 
, 306 
,639 


122 
926 
,690 
,042 
,063 
940 


,074 
032 
,776 
900 
, 540 
, 881 
,099 
,355 
, 506 
915 
664 
126 
770 


843 
746 


| 
| 
| 
| 





31 


14 
77 


131,341 


Freight 


Revenue 


Express | 
Revenue 
| 


$896 069 
157 , 536 
213,948 

36,965 
265,320 
458 ,803 635 

64,882 320 

24,019 49 
242,749 508 
735,770 155 

1,027,946 | 2,450 
87,160 | 132, 


$3,424 
282 
251 
109 
470 


570 


,727 





19, 
25, 


18, 
116, 


63, 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 





Subsidy 








Total 
Operating 
Income 


| 


| 
| 
| 
| 


Total 
Operating 
Expenses 


481 |$60,977 


,471 
,217 
_ 388 
,026 


, 406 | 


, 388 
, 230 
368 


, 575 | 


,006 
, 571 


,481 
, 802 
, 681 


, 554 | 


, 268 


407 | 


,931 


,639 
, 829 
, 307 
, 988 
491 
794 


10, 
15, 

4, 
14, 
45, 
10, 

2, 
12, 
44, 


56 


6, 


418 


742, 
269, 
987, 
702, 
670, 
516, 
409, 
839, 
901, 
,020 | 


855 


, 180 
,650 


337 
172 


,661 
960, 
, 838 


864 
445 
981 
451 
001 
736 


762 
739 
823 
442 


664, 


412 
942 
391 


, 902 
972, 
, 206 
425, 


969 


, 886 
642 
997 
420 
681 
311 
736 
096 
495 
622 
191 


206 


306 


829 
521 
218 
399 
428 


385 
132 
385 
357 


461 | 
354 


793 
343 
222 
944 
258 
400 
117 


,769 


695 
957 
441 
696 
382 


213 
469 


,715 
, 950 
, 846 


Net 
Operating 
Income 
(before taxes) 


$13,837 
1,365 
514 
377 
,445 
, 951, 
716, 
2, 
,001, 
176, 
802, 

, 109, 


124, 
131, 
43 
79 
890, 
37 
526 


187 
2,218, 
340 
289. 
947, 
1,006 


—71 


10 
49 

43 

8 

45 
197 
—18 
- 30, 


24, 
30, 
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reach $65 million by 1959, according 
to Commerce Undersecretary Louis 
Rothschild. Rothschild said civilian 
DME units to be discontinued cost the 
government approximately $1 million 
The CAA, however, will study the pos 
sibility of converting present DME 
units to ‘Tacan service. 

Civil DME. units will remain in op 
eration until 1960 as a concession to 
the estimated 123 aircraft presenth 
equipped with airborne DMF. The 
CAA will establish a plan for the pro 
gressive decommissioning of civil DME 
stations after that date. ‘The ACC said 


the government “will investigate the 
feasibility of replacing with Vortac/ 
DME. the airborne civil DME which 
has been purchased and installed in 
civil aircraft prior to August 30, 1956.” 

This phase of the program apparently 
mollified the National Business Aircraft 
Assn. 

NBAA President Henry 
had violently opposed the Vortac pro 
gram before the plan was announced 

Three days later, the NBAA did a 
complete about-face and sent Roths 
child a telegram congratulating the 
ACC on its Vortac decision. 


Boggess 


CAA Outlines Reorganization Plan 


Washington—Reorganization of the 
Civil Aeronautics Administration estab 
lishing six principal program offices to 
CAA’s over-all program was 
innounc ed last week. 

The reshuffling of departments, re 
ported in Aviation Week on Aug. 20 
(p. 26), creates a direct line of respon 
sibilitv from the directors of the new 
offices to administrator and deputy ad- 
miunistrator. 

Regional offices are being ré¢ 
organized to provide a regional counter 
part of every headquarters officer. Thus 
‘nv program requiring field action will 
be closely coordinated between the top 
level and the most remote CAA regional 
office. 

The program offices 
the reorganization are 
© Office of Air Traffic Control that will 
be headed by D. D. Thomas, former 
deputy director of federal airways. 
H. S. Chandler has been named deputs 
to Thomas. The new office brings the 
air traffic control program to a policy 
level for the first time. The Office of 
Federal Airwavs is eliminated. 

e Office of Air Navigation Facilities. 
An outgrowth of the Office of Federal 
Airwavs, Air Navigation Facilities will 
be headed by J. H. Tippets with Peter 
Caporale as deputy director. It will be 
charged with the responsibilitv of 
equipping and maintaining the airwavs 


execute 


also 


established by 


while the ATC office will be concerned 
with airways operations. 

© Office of Flight Operations and Air- 
worthiness repl ices the Office of Avia- 
tion Safety Director will be W. B. 
Davis with Omer Welling as deputy 
The department will be responsible for 
the examination, certification and in 
spection of aircraft operations, mainte 
nance, design and manufacture. 

e Office of Airports retains its original 
status with H. Howell and M. W 
Hemphill continuing as director and 
deputy director. As in the past, the 
office will be responsible for the estab 
lishment of adequate airport facilities 
for civil aviation. 

e Office of International Cooperation, 
replacing the- International Region, will 
be charged with conducting CAA’s re 
lations with foreign governments 
Functions of the three district offices 
have been transferred to the Office of 
Flight Operations and Airworthiness 
Exact scope of the new office will be 
ibout 30 davs. Mean 
while, Anthony Callinan has been 
named acting director with 
regional head F. C. Stone transferred to 
special assignments. 

¢ Technical Development Center. No 
expansion of this technical research and 
development office in Indianapolis is 
ticipated, and the CAA has “‘no clear 
fix” as to the ultimate scope of its 


announced in 


former 





Denver, Colo. 
Washington. 


tion of Fred Lee. 
tics under Lee since July, 1955. 


automobile business. 





Charles J. Lowen 


Charles J. Lowen, Administrator of Civil Aeronautics, died Sept. 5 of cancer in 


He had been ill since last May, when he underwent surgery in 


Lowen, 41, became CAA chief in December following the controversial resigna- 
Lowen had served as Deputy Administrator of Civil Aeronau- 


4 1938 graduate of the University of Colorado, Lowen worked in aviation sales 
and service until 1942 when he went on duty with the Air Transport Command. 
From 1945 to 1948, he was with Capital Airlines as Assistant Director of Domestic 
Operations and Director of Overseas Operations. 

Lowen was Director of Aviation for Denver until 1951 when he went into the 
He became Denver's Manager of Safety and Excise in 1954. 
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activities. Director is D. M. Stuart. 

Activities of the six offices will be 
coordinated by a new Program Planning 
Office under the acting direction of 
William Barnes. 

Public Relations and public informa- 
tion activities will be performed by 
the administrator's office with Ray 
Nathan as press and publications officer 
reporting directly to Deputy Admuinis- 
trator James Pvlc Ben Stern, former 
director of the office, has been placed 
on special assignment for aviation edu- 
cation. 

Ihe CAA will retain General Coun- 
sel’s Office, Budget and Finance Office, 
Personnel Office and Gencral Services 
Office, all under Sam Kemp, assistant 
idministrator for administration 

Former Assistant Administrator Jo- 
seph Blatt is being transferred to New 
York as deputy regional administrator, 
ind John Beardslee has been named 
regional administrator in CAA’s Sixth 
Region at Honolulu 

The congressional liason 
bv Albert Forte 


held 


is being discontinued. 


pe st 


Pacific Northwest Case 
Reorganized by CAB 

Washington—A study of local airline 
routes in the Pacific Northwest was di- 
vided bv Civil Aeronautics Board last 
week into two new route cases—Pacific 
Northwest Local Service Case and the 
Montana Local Service Case 

The two among the 
first in a series of cases in which the 
CAB plans to review the entire local 
service route pattern. Two other local 
service cases alreadv under wav are the 
Seven States Area Investigation and the 
Great Lakes Area Investigation 

In launching the two cases, the CAB 
observed that proposed service from 
Spokane, Wash., to the East has little 
relationship to proposals for service 
west from Spokane, so the Board used 
a line between Spokane, Boise and 
Salt Lake Citv to separate the two 
route studies 

The Pacific Northwest Case includes 
ipplications of Bonanza Airlines, 
Southwest Airwavs and West Coast 
Airlines for new routes in an area that 
covers Washington and Oregon and 
parts of Idaho, California and Nevada 

The Montana Case, which covers 
Montana and points in Idaho, Wash- 
ington, Utah, Wvoming, Colorado and 
North Dakota, includes applications 
from Frontier Airlines, West Coast Air- 
lines and various communities and or- 
ganizations in the area 

In the Montana Case, the CAB will 
study the question of skip-stop author- 
itv for the local airlines and will deter- 
mine whether certain points should be 
dropped from the routes of United, 
Northwest and Western Air Lines. 


new Cases a\rc 
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VICKERS LEADS THE WORLD IN 
SALE OF TURBO-PROP AIRLINERS 











“‘Wherever the Viscount flies traffic figures rise“ 


Vickers’ pre-eminence in the field of turbo-prop 342 VISCOUNTS SOLD WORLD-WIDE 
airliners is securely rooted in the superiority of the AS OF AUGUST. 1956 
Viscount. The world’s first and only turbo-prop 
airliner in commercial service, the Viscount has VISCOUNT 760 SERIES 
demonstrated its power to make new traffic and 
speed records throughout the world. Passengers are 
exceptionally enthusiastic about’ the Viscount’s 
freedom from noise anc vibration, its luxurious ‘ {1 
comfort and the largest picture windows in any Clan Air 7 t ane a — 
commercial aircraft. And airline operators have 
discovered that the Viscount’s appeal to air travel- 
ers is paralleled by its unmatched economy and 
efficiency of operation. 
Behind the Viscount stand the great name and 
service organization of the Vickers Group—inter- = 
nationally famous as makers of aircraft, ships, United States Representative: Christopher Clarkson, 
industrial machinery and precision equipment. 10 Rockefeller Plaza, New York 20, N. Y. 


turbo-prop [ 
VICKERS 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP 
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Rail Fare Proposals Stimulate 
Further Passenger Shifts to Air 


By Katherine Johnsen 


he 


Major 


railroad industry 
shift in its 
first-class 
to the airlines 
lirst development in this 
direction was the petition filed by six 
railroads for a 45% hike in first-class 
fares. Interstate Commerce Commis 
m has set Oct. 3 for a Washington 


Washington 
isk i 


1On-a-VCar> 


5 
Ss 7th) 
1 


passenger busi 


concrete 


hearing before ICC Examiner Oren G 
Barber 


\ 
n 


have captured the 
first-class market. In 
operating revenue of the 
trunk and local-service car 
riers from first-class passenger business 
vas $765 million. The railroads’ first 
passenger revenue for the 
vear was $213 million, or less than onc 
third 

The six rails applving for the sharp 
15% boost had an operating revenue 
f $94.5 million from first-class 
senger business, or almost half the $213 
million total for the industry. The six 
lines, all operating in the New York 
Pennsvlvania-Ohio-Indiana-Illinois area, 
Chesapeake and Ohio Railway Co.. 
York Central Railroad Co., Nor 
ind Western Railway Co., Penn 
inia Railroad Co., Pennsylvania- 
Reading Seashore Lines and Pittsburgh 
ind Lake Erie Railroad Co 


irlines alread 
lion’s share of the 
1955. the 


domestic 


] 
ClASS 


Same 


pas- 


New 
folk 


vy 


Precipitous Decline 


The decline of the railroads’ first 
class business over the past 10 years 
has been precipitous. From an opcera- 
tion of 19.8 billion first-class revenue 
passenger-miles in 1946, it dropped 
steadily and sharply to 6.4 billion in 
1955. Meanwhile, the domestic 
lines’ first-class business rose from 
Lov 194¢ to 
} 


Wi 
1? 


n revenue-miles in 
llion in 1955 
rhe 45% 
1 big stimulus for further shifts in 
first-class business to the airlines. The 
round-trip rail fare between New York 
ind Chicago, for example, would b« 
than the air fare. At 
present, it is only about $10 more. 
Huge deficits on over-all passenger 
vice are forcing the rail industry into 
ction. For the 10-vear 1946-55 period, 
the passenger service net operating de 
totaled over $5.6 billion. Th« 
deficit mounted from $140 million in 
1946 to $637 million in 1955. This re 
duced the rails’ $1.8 billion net operat 
ing income on freight service in 1955 
to less than $172 billion 
Reasoning behind the decision of the 
six petitioning railroads is twofold: 


proposed increase would 


iround $50 more 


Feoits 
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e To put first-class service on a paving 
basis—and if it « 
elo try to hold 
coach service 


innot pav, let it 
| 


onto medium-haul 


Modest Coach Increase 


Ihe six lines petitioned for an in 
ot only 5‘ oach rates In 
this, they were joined by two other 
rails: Lehigh Vallev Railroad Co. and 
Reading Co. With this modest increase 
rail coach fares would approximate air 


cTcas¢ in ¢ 


coach fares 

If the 45% 
is not approved, spokesmen for 
petitioning roads warned, the 
will be forced into a greater increase in 
coach fares to eliminate passenger ser 
ice deficits 

Declaring that it is 
take bold action to put our fare struc 
ture on a realistic basis,” Alfred 1 
Perlman, president of New York Cen 
tral, and James M. Svmes, president of 
Pennsvlvania Railroad, explained in a 
joint statement 

“A 5% increase in coach fares which 
we propose approximates the cost of 
providing the service 

“Meanwhile, we are trving to cd 


increase in first-class fares 
the 


Carricrs 


“imperative to 


lume of rail ti 
modcrate-distan 

“In addition t 
tow ird 1 wider | 
feel that the « 
be penalized bv the great 
luxut Te 

Pullman 
raised the $5 we n 
have t ome f the 
class deficits by asking fo 


creases on the coach or 


tained bv our ommo 


If fares for th 
equali ( luxu 
greater 

mass travel 


service 


Rails Hold Coach Market 
Phe still hold th 
of the market 
enuc coach services 
1955 totalled $428 mil 
compared with $290 million for 
scheduled uirlines. Th 
operated 17.3 billion 


mayor portion 
Operating \ 
excludin 


rails 
coach 
rom 
commuter) in 
lion, 
the 
railroads 
passenger-miles in 
cluding commuter) in 
with 6.7 billion by the 
lines 

Despite the rapid growth of air 


domesti 
revenu 
coach SeTVICC Cx 
1955, compared 
scheduled ait 


coach 





New York-Washington *13 
New York-Chicago 52 
New York-Dayton 41 
Chicago-Washington 45 
Chicago-Dayton *16 
Washington-Dayton 32 
Washington-Detroit 35 
Washington-Cleveland 25 


New York-Washington.. 7 
New York-Chicago 32 
New York-Dayton 24 
Chicago-Washington 27 
Chicago-Dayton ~ 9 
Washington-Dayton i 19 
Washington-Detroit oi 21 
Washington-Cleveland........ 15 


* With parlor seats. 





Rail Pullman 
Fare (with 
lower berth) to: 


Proposed Rail Fares vs. Air Fares 
FIRST-CLASS 
(One Way Without 10% tax) 


Proposed 
Increase First-Class 
Air Fare 
14 *17 89 14 40 
48 71 80 45 10 
23 56 12 35 80 
13 61 43 37 80 
29 *20 10 16 05 
65 44 53 26 50 
01 47 59 27 30 
65 34.76 20 80 


COACH 
(One Way, Without 10% Tax) 


Rail Coach 
Fare 


Air Coach 
Fare 


Proposed 
Increase to: 
96 8 29 11 
25 33 86 33 
91 26.15 27 
21 28 57 28 
48 9.95 12 
85 20 84 20 
09 22.14 17 
24 16.00 13 











PIAWE F. 


by STANDARD OIL 


COMPANY OF 


CALIFORNIA 


De-icing phone lines in the high Cascades 


never had a bad accident. Partly because of Chevron 


“Just like flying brooms!” That’s what telephone men say 
about the Bell helicopters used to blow heavy frost from 
long-distance lines in Eastern Washington. 

“Before they started using our ‘copters,” says Car! Brady 
of Economy Pest Control Company, Yakima, Washington, 
“men on foot had to try to clean the wires by hitting them 
with poles. Now, the downdraft from our ships does the 
whole job in a couple of hours. 


“Flying around those wires can be tricky. but it’s just an- 
other job to us. We do plenty of tough flying but we've 


Aviation Gasoline 80/87. We use it in all our craft. and it 
gives us full power every time we need it. Never fouls 


plugs, either, and that’s really something in a helicopter. 


“Because of our government flying, we have to major every 
600 hours. But using RPM Aviation Oils, we always take 
the extra 60 hours we're allowed, and even then the engines 
are perfectly good when we take them down. From what 
we've seen, ‘RPM’ would keep our engines in top shape 
for 900 hours. It’s the best oil we can buy.” 











TIP OF THE MONTH 


High winds with gusts are 
common this month in many 
areas. New %” manila rope, 
double-stranded, will make 
a safe tie-down—don't risk 
your plane for the sake of 
an older piece of cordage. 


AVIATION 
GASOLINE 


We take better care 


of your plane 


TM's REMY CHEVRON, PLANE FAK,"' REG. U.S. PAT. OFF 











over the past six years, railroad 


fairl 
revenuc 


rvices 


coach business has been stead 
from 17.4 


miles in 1950, it rose to 19.5 billion in 
l billion in 


billion passenge! 
1951, to 19.7 
dropped slightly to 18.9 billion in 1953 
to 17.6 billion in 1954, and to 17.3 
billion m 1955 
Meanwhile, scheduled air coac 
mounted steadily 


1952, and 


h busi 
from 1.0 
luc passenger-miles in 1950 
nin 1955 
he eight rails seeking increases 1 
rted in their ICC petition that over 
past 10 vears their 
deficits have 
ibout milhon annually 
that 38 of the freight 
income had to be utilized to offset thes« 


SCT\ 


$1.2 bil 


passenger 
totaled over 
“es 

$125 


SCTV IC 


various losses. The 
Although rig 
throughout this p 


I 


been instituted 
to immcreasc revenucs am 
control 


luding larg« 


passenger 
passcnge! opcrating costs 
investments in diesel m 
modem 


station work 


tive powcl! cquipment 


mechanization of reduc 
ton in station cxpenses curtailment of 
unprofitable services, and incentn 
the deficit in 1955 still amount 
in that 


freight crvice nect 


fares 
to over $126 million, and veal 
it took 3] of th 
perating income to 

Although th 
siderable improvement 
the prior postwar years, petitioners have 
hold the 1955 gain 


li 


ibsorb this deficit 


vear 1955 was a con 

over many of 
not been able t 
in 1956. “ 


Committee Attempts to Unsnarl 
International Air Legal Status 


Washington—A 
| experts met in 
n attempt to unsnarl an intricate 
ernational jurisdictional problem 
Legal Status of Aircraft.” 
Legal Subcommittee of the In 
itional Civil Aviation Organization 
neva to trv and find a 
problem of which na 


group of aviation 
Geneva last week 


ned 


it Ge 
solution to the 


tional law applies to aircraft on inter 
national flights, a question lawvers have 
been trving to solve since 1912 
An international solution to th 
puzzle is important because it is needed 
to determine which law to apply when 
h things as births, 
conclusion of contracts and 
I g wills occur on an alt 
raft in flight. National laws intended 
lear up these matters are often con 
tradictor 
Basically, the problem facing a judg 
1 St whether to apply the 
in which the aircraft 
registered (the law of the flag) or 
the law of the state whose terri 
t the aircraft was flving at the time 
ritorial law 
Increase of 


deaths, crimes 
rriages, 


ing up of 


in such a case is 
lav ot the state 


over 


transocean traffic adds 
nother complication. Since no nation 
ls the high there is no na 
law to applv unless ICAO de 
the law of the nation where 


scas, 


to usc 

uircraftt 
Varving national policies can com 

1 seemingly simple thing 


is registered 

plicate such 
birth 

\ child born on a Belgian airplane is 

citizen of that countr 

British law claims a 

British airliner as a 


nsidered l 
under Belgian law 
child bom on l 
British subject 

But if a child were born in a British 
or Belgian plane over French territory, 
France would claim him as a citizen 
And if the father should come from 
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1 third 

have i law 
Another 

child with 

born on a fren 

British  territor 

consider him Bri 

’ 


would consider 
vould be up to his paren 
1 nationality 
The same dilemma 

deaths, crimes and other 
lems A further 
from the increasing speeds of 
urcraft. Occasionalh t impossible 
to decide which countrv an aircraft is 
ver when a ommitted if 
the action extends over a period of time 
a frontier whiic 


mphcation ome 


m rc mM 


crime is ¢ 


ind the aircraft crosses 
it is being committed. 


Air India International 
Orders Three Boeing 707s 


Air India International ordered thre 
Boeing 707 intercontinental transports 
last week for use on its international 
ur routes 

Air India will use the 707 in a com 
bination configuration with a 
commodations for 90 tourist 
passengers Deliver 1S 
1960 


class 
and 30 
first-class 
scheduled to begin in Januar 

No engines have been specified for 
the turbojet transport, but Air India 
will probably choose the Rolls-Rovee 
Conwa\ Pratt & Whitne 
175 because the Conway is a British 
Commonwealth product 

The Indian airline’s 707 will 
1 nonstop range of 4,500 miles, cruise 
at 38,000 to 40,000 ft. and fly at 575 
to 600 mph. The transport will allow 
Air India to operate a London-Bombay 
service in nine hours. 


over the 


h ive 


CAB Plans Stricter 
Flight Deck Rules 


W ashington—( 


pl stricter regul 


7 
ialls 
i 


amiss! 


uirplan 
| xceptions from the propos 
include Civil Aeronauti 
tration l Safety \ 
ind CAB per | on official 
I he ilot uld | iuthorized 


ck emplov 


Dusin 


idmit 


the flight 


wthon 
to enter 


wailable f 
senger compartment 

Exceptions to this rule would in 
CAA Safetv Agents, CAA 
personnel hecking flight 
nd air trafh yntrollers ac 
bservers 


Also exempted from the seat 


CAB 
operat 


ting 


and 


uirline crew members 
directh 
perations and_ technical 
tives of aircraft or 

conducting 


would be 
involved in 

repres 
omponent ! 
in-flight obs« 


cimpi \ 


facturers 
tions 
regulation gives the pil 
iuthority to den 
flight deck to am 
in the list of excep 
tions. The pilot always ¢ 
uthoritv to exclude anybody from th 
flight deck in the interest of safety 


The new 
in command specific 
idmittance to the 
ne not described 


has emergen 


Seven Viscounts Ordered 
By Trans-Canada, Indian 

Additional Viscount totaling 
seven aircraft have innounced 
bv Trans Canada Indian 
Airlines Corp 

I'CA’s order of two 
Vickers turboprops will 
the airline’s fleet of Viscounts in 
new aircraft are 


orders 
bec n 


Airlines and 


more of th 
raise to 35 
SCT\ 
ice and on order. The 
expected by May 1958 

IAC, the Indian domestic airlin« 
had five Viscount 700D series planes 
on order, ordered an add 
tional five for delivery early in 1955 


now has 


45 








Cruise at 190 miles per hour 





Largest windows in the sky 


1170 alles aieaine 
Investigate the profitable 
way of doing business af- 
forded you by private execu- 
tive aircraft ownership — ask. 


about Beechcroft’s attractive 
leasing or financing plans. 








THE BEAUTIFUL BEECHCRAFT BONANZA — 


Buy It and Fly It 
For 2'2¢ Per Seat Mile! 


You can operate and pay for the finest single-engine aircraft ever 
built for as little as 22 cents per seat mile! This includes all 
expenses — hangar rent, fuel, maintenance, full insurance coverage 


— even depreciation! 


Use your Beechcraft Bonanza an average of 50 hours per month and 
your total cost of ownership and operation can be as low as 212 
cents per seat mile. Fly 30 hours per month (the average of all 
Bonanza owners) and your per seat mile cost is approximately 34 
cents. No other airplane offers you so much for so little cost! 


And here’s what you get for your money: The four-place Beechcraft 
Bonanza for '56 is the fastest, quietest, most rugged and most 
luxurious single-engine airplane on the market — years ahead of 


others in its field. 


Before you buy amy airplane, get the facts from your Beechcraft 
distributor or write Beech Aircraft Corporation, Wichita 1, Kansas. 
You'll go first class and actually save money in a Beechcraft! 


Seechcraft 


~ <> s 00 -* nis 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 





Shortlines 





> Braniff Airways is offering an eight 
week, all-expenses tour of cight Latin 
\merican countries. The tour, designed 
for amateur and professional photogra 
phers, starts Oct. 7 from Miami. Its 
cost: $2,625. 

> Canadian Pacific Airlines has been 
licensed by the Canadian Air Transport 
Board to extend service to Santiago, 
Chile. Route will continue to connect 
Toronto and Vancouver with Argentina 
via Mexico City and Lima, Peru, but 
Santiago will be added stop between 
Lima and Buenos Aires. 


> East-West Airlines of Australia has 
cut its personnel 20% in an effort to 
offset financial losses caused bv severe 
floods in areas the airline serves in New 


South Wales. 


> International Civil Aviation Organiz- 
ation convened a Joint Support Con 
ference in Geneva last week to revise 
existing Danish and Icelandic agree 
ments providing for joint support of 
weather and navigation facilities at 
Iceland, Greenland and the Facroe 


Islands. 


> Mohawk Airlines has received the first 
of seven Convair 240 transports bought 
from Swissair. When the new airplane 
went into service last week, it brought 
Mohawk’s fleet of pressurized transports 
to five Convair 240s 


> Poland has signed air agreements with 
Sweden, Yugoslavia, Austria and Bel 
gium. The pacts call for reciprocal air 
service between the countries, and Po 
land is planning similar agreements with 
Britain and France. 


> Seaboard and Western Airlines earned 
$415,997 after taxes in the first half as 
compared with $241;906 in the first 
half of 1955. Operating revenues for the 
first six months of this vear were $9, 


148,000 as compared with $7,595,000 
in 1955. 


> Trans-Australia Airlines sold one of 
its Convair 240 transports to Trans 
Arabian Airways. Trans-Australia is dis- 
posing of its Convairs as part of a 
planned conversion to Viscount and 
Fokker F-27 equipment. 


> Trans World Airlines reports that a 
baggage survey shows that passengers arc 
receiving their luggage after a flight fas 
ter than ever before. Time lapse be- 
tween leaving the plane and picking up 
luggage ranged from four minutes to 
ten minutes at the major air terminals 


studied. 
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AIRLINE OBSERVER 


© Northeast Airlines’ President George Gardner held serious discussions 
with Bristol officials last week concerning possible purchase of the Britannia 
Gardner, said to be “very enthusiastic” about the turboprop transport, flew 
to London on Aug. 30 in the Britannia which was recently flown on a 
coast-to-coast demonstration tour of the U. S. Northeast is seeking equip 
ment that will provide spectacular competition on the New York-l lorida 
route against the luxury fleets of well-entrenched Eastern and National 
Airlines. Other U. S. companies which reportedly considered the Britannia 
ire Braniff, Continental, Delta and Eastern. Managing Director Peter 
Masefield said he hoped sales of the Britannia in the U. S. would reach 
$200 million. 


> Trans-Canada is modifying its fleet of 18 Viscounts from 40-to-44 passen- 
ger configuration. 


> Airlines with heavy investments in turboprop and turbojet transports a1 
watching Capital Airlines’ financial returns closely as a clue to the poten 
tial earning power of a turbine-powered fleet. The Viscount has established 
itself operationally and maintenance-wise and has proved its ability to attract 
passengers. Now, with 31 Viscounts in operation, the airline is in a position 
to demonstrate its profit-making capacitv. Route and service expansior 
expenses plus transitional costs, probable reason behind Capital's month) 
net losses said to have stretched through August, may cloud the Viscount 
true caring power. 


> Canadian government is building a new airport at Sault Ste. Maric 
Ontario. The area has been served by Kinross Field at Sault Ste. Marie, 
Mich., requiring Canada-bound passengers to ride in bond in an airport bus 
to the Canadian border. 


> Bocing’s small jet transport (AW Sept. 3, p. 26) will be designated Model 
727. Powerplant currently considered for the aircraft is of Rolls-Rovec 
make, although no details on model are known other than it is not a 
revision or modification of anv current engine 


> Braniff Airways was to have accepted delivery of its first DC-7C last 
week but, because of interior changes, delivery was delayed another week. 
Interior decor is predominately charcoal black and coral with black seat 
coverings. 


> British Overseas Airways Corp. has forecast that its transatlantic routes 
which it hopes will ultimately connect the Pacific and Far East via the 
North American continent, will account for more than one half of its total 
business by 1961, according to Managing Director Basil Smallpiece. Small 
piece said, with the “right equipment” on the Atlantic route, BOAC will 
cam for England “in the carly 1960s a net dollar revenue of some 30 
per annum on the dollars we spend in buving aircraft.” 


> Acroflot is currently operating Beriev Be-6 flying boats in regular service. 
Resembling the Martin Mariner, the Be- (NATO code-name Madge) has 
a top speed of 258 mph., a range 3,045 miles and a gross weight of 51,590 
Ibs. Wing span is 108 ft. 3 in., power plants are two 2,000 hp. ASh-73 
engines, 


> Interest in the Whiting Loadair installation at New York International 
Airport (AW Aug. 13, p. +3) has died at least temporarily. The mechanical 
urcraft docking system will be removed sometime this month after a vear’s 
testing operation. 


> Pratt & Whitney J75 turbojet powerplants will cost about $250,000 as 
installed in the Douglas DC-8 jet transport. Cost of Rolls-Royce Conway 
bypass jet engines has not yet been determined. 


> Lacsa International Airlines, of Costa Rica, has received an offer from 
French interests to finance the purchase of Caravelle twin-jet transports 
The offer, made through the French embassy in San Jose, Costa Rica, 
involves up to $10 million in long-term financing. Robert Smith, general 
mangger of the airline, said that the proposal is being studied carefull 
although no conclusions have been reached. Lacsa also has under considera 
tion the Convair 880 powered with “British turbojet engines.” 














New GOX active material. Ultrafine particles give three times the surface area 


contact with electrolyte—boosts high rate capacity 


sponse. Photomicrographs 400x magnification. 
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Ordinary active material, 
Particles are coarse. 


performance. Gives quicker re- 


GOX active material. 
Particles are fine. 


New Pormax separators. 25°, more por- 
ous. Pore size easily controlled. Electrolyte 
circulates more freely. Pormax separators are 
less subject to hardening with age. 





resists corrosion better than any other commonly used grid alloy. 


Alloy “A” 


After tests: Note how the Silvium grid resisted corrosion. Compare it with other alloys. 


OR COMMERCIAL PLANES! 


Exide announces new, greatly improved aviation batteries... 


safer against sudden failure, superior in capacity and life potential 


With these new Exide Aviation Batteries, 
airlines can now practically forget the 
danger of sudden battery failure. Costly 
takeoff delays from unforeseen loss of 
battery power can be largely a thing of 
the past. 


The reason lies in the new Silvium® 
alloy grid metal used in the positive 
plates of these batteries. This special 
alloy was developed by Exide to resist 
corrosion. And in aviation battery use, 
it prolongs grid life far beyond average 
battery life. Hence users have this extra 
measure of protection against grid 
failure—and against loss of electrical 
power. Silvium is used exclusively in 
Exide Batteries. 


Protection like this is especially signifi- 
cant today because of the heavier 


electrical loads aviation batteries must 
carry. And it is especially valuable in 
long distance flights, where there’s risk 
of repeated overcharging. 

New activematerial—new separators 
The new Exide-developed GOX active 
material used in these batteries packs 
more power per ounce than the oxide 
formerly used. Finely ground oxide par- 
ticles offer three times the surface area to 
the electrolyte that ordinary types of 
active material do. GOX means quicker 
response to sudden power demands. 


Pormax separators add both quicker 
response to sudden power demands and 
longer life potential. Pormax is a new 
microporous plastic, 25°7, more porous 
with a more easily controllable pore 
size than the previously used rubber 


separators. It is also less subject to 
hardening with age. 


See for yourself how much better battery 
performance these new Exide Aviation 
Batteries can give you. Call your nearby 
Exide sales office and ask for a demon- 
stration. Batteries are available in four 
models covering a wide range of capac- 
ities. For descriptive catalog and tech- 
nical details, write Exide Industrial 
Division, The Electric Storage Battery 
Company, Philadelphia 2, Pa. 


Exide 
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ALPA Urges New Instrument Panel 


By Philip J. Klass 


This week the Air Line Pilots Assn. 
will make a strong plea urging the Civil 
Acronautics Board to adopt a new al- 
ternative to the standard instrument 
panel layout now required by the Civil 
\ir Regulations (CAR) for new trans- 
port aircraft. 

At the annual CAR review meeting 
in Washington, the ALPA will pro 
in instrument panel layout de 
signed specifically around new _ inte- 
grated flight instruments which are 
slated to be used on up-coming airline 
jects and Ihe proposed 
panel. is the overwhelming preference 
of ALPA pilot groups. 

lhe present CAR panel was devel- 
oped by the Cockpit Standardization 
Committee (S-7) of the Society of Au 
tomotive Engineers (SAE) at the re- 
quest of the Air Transport Association 
and Civil Aeronautics Board. 

ATA has surveved its member air- 
lines and is expected to report the re 
sult of its poll. At least two major 
airlines are believed to be favorably in 
clined to the ALPA-proposed panel 
while another is said to be strongly 
opposed 


pe SC 


turboprops. 


How It Started 


Che proposed new panel layout is an 
outgrowth of independent studies by 
pilot groups set up by American and 
Eastern Air Lines to evaluate the 
different integrated flight instru 
ivailable and recommend their 
preference. In the course of this study, 
both pilot groups found themselves in 
volved in the question of the best panel 
location for such instruments. (The 
AA pilot group was headed bv C. H 
Daudt; the EAL group bv Joseph 
Kelley 

In their independent studies, both 
pilot groups came up with identical 
choices of integrated instruments as 
well as identical recommendations for 
their location on the panel. Both agreed 
that the two integrated instruments 
should occupy the prominent center 
location in the “basic six.” 

Because the pilot groups recom 
mended panels which differed from the 
CAR/SAE standard, American Airlines 
asked ALPA to poll its members to de 
termine their preference. ALPA’s poll 
of its 52 councils produced a 51 to 1 
vote in favor of the new panel over the 
CAR/SAE standard. (It should, how 
ever, be pointed out that in presenting 
the two pancls for a vote, one was 


Sev- 
eral 
ments 


50 


identified as an SAE design and the 
other as an “ALPA proposed standard,” 
which may have influenced pilot vot- 
ing 

Despite the fact that the AA and 
EAL pilot groups were not aware of the 
new USAF instrument panel concepts, 
they came up with an arrangement 
which closely parallels the Air 
“crosshair” layout. This locates pitch 
ixis instruments along a horizontal line, 
heading-azimuth displavs along a verti 
cal line AW July 23, p. 62; July 30, 
p +5 


Force 


Centered On Pilot 


ALPA proposes to mount the com- 
bination artificial horizon/flight direc 
tor and situation § display showing 
heading and bearing to a VOR or ILS 
localizer beam ) almost directly in front 
of the pilot’s seat centerline. (Sec 
sketch, p. 51). 

The top row of instruments, left to 
right, include: airspeed indicator, hori 
zon/ flight director, altimeter, and rate 
of climb indicator The latter is not 
one of the “basic six.) The second 
row, left to right, turn-and 
bank, situation display, and radio mag- 
netic indicator (RMI 

The present CAR/SAE standard ac 
tually panel layout 
plus three alternative arrangements, two 
of them intended to accommodate m 
tegrated flight instruments. The only 
similarity between the latter and the 
ALPA proposed lavout is the location 
of the airspeed indicator in the top 
left corner. (See sketch, p. 51). The 
top row consists of the airspeed indi 
cator, situation display, and horizon 
flight director. The bottom row, left to 
right, includes altimeter, RMI, and 
rate-of-climb indicator. The turn-and- 
bank indicator is centered in the third 
row under the “basic six.” 

ALPA has proposed its new panel to 
SAE’s S-7 committee, but so far has 
gotten a cool reception, officially. The 
committee, headed by M. G. (Dan 
Beard, assistant vice president of Amer 
ican Airlines, was set up in 1950 to 
standardize cockpit instrument panel 
arrangements and other basic cockpit 
controls for both military and civil 
transport type aircraft 

The need for such action became ap 
parent during the Korean airlift when 
it was found that the DC-4 aircraft re 
quisitioned from the airlines had so 
many different cockpit configurations 
that flight crews required an extra hour 
or more of briefing on the particular 


includes 


consists of a basi 


cockpit they were going to fly that day, 
Beard savs. 

The S-7 committee, consisting of air- 
urframe manufactur 
ers representatives, formed three sub 


line, military and 


committees to concentrate on cockpit 
controls, lighting, and instrument pan 
els. The latter, also headed bv Beard, 
consisted of cight members originally, 
later expanded to 10. Beard empha 
that member of this sub 
committec pilot with 
instrument rating and that one of the 
members represented the ALPA 

than two this sul 
inalvzed of differ 
ent instrument panel configurations in 
close coordination with representative 
of the Military Services and airfram« 
manufacturers. 

At one point the sub-committee was 
“about equally divided’ between the 
present SAF. standard panel and thi 
rangement which ALPA 
now Beard told Aviation 
Week. The thing that swung the sub 
committee to the present standard was 
a report by Navy and USAF aero-medi 
which indicated that th 
finds it easier to scan hori 


SIZCS every 


Was a 


For more vears 


commiuttec 1 variety 


crosshair 


pre yposes 


cal peopl 
human eve 
zontally than vertical 


Heading Information 


Based on the belicf that heading in- 
formation was more important than al- 
titude, the SAE group concluded that 
the directional gyro or situation display 
should be located on the top row of 
instruments, displacing the altimeter to 
the second row. 

ALPA disagrees. It points out that 
the most critical flight maneuver is an 
ILS approach at low minimums. Under 
such conditions the pilot relies prima 
rily on three instruments: airspeed, hori 
zon/ flight director and altimeter. ALPA 
therefore believes these three instru 
ments should be located side-by-side on 
the top row. This places them nearer 
the cockpit windshield through which 
the pilot will be looking for visual 
contact. 

With the present CAR/SAE panel, 
the pilot must scan both vertically and 
horizontally, “skipping over” the direc- 
tional gvro/situation display indicator. 

The change which ALPA proposes 
comes at a time when the CAR/SAE 
instrument panel has just begun to 
come into use. Pan American Airways 
outfitted its new DC-7Cs with the 
standard panel. United Air Lines has 
allocated funds to modify its existing 


fleet to the new CAR/SAE panel, al- 
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though it is doubtful whethe: 
airlines will follow suit. 
lhe USAF and Navy, acting thi 
the Aircrew Station Standardizat 
Panel (ASSP), has adopted a standare 
panel which is similar, but not identical 
to the present CAR/SAE panel. It 
differs in that the turn-and-bank indi 
tor is substituted for the ILS indi 
cator in the center spot on the second 
row. Beard also reports that a number 
of business aircraft are now equipped 


vith the CAR/ SAE. panel. 


No Justification 


\fter long, hard labors to develop 
the present panel and get it adopted 
by all interested military-civil groups 
Beard is understandably reluctant to 
rush into a change now. When the 
SAE S-7 committee considered — the 
\LPA proposal this spring it “searched 
for any basic reasons which would war 
rant changing the standard and con 
sidered whether principles improving 
safety and efficiency were involved,’ 
Beard savs. On this basis, the com 
mittee failed to find any justification 
for a change or revision, Beard savs 

However, Beard does concede that 
cve motion studies, which played a ma 
role in the present CAR/SAE pane 

ingement, have not been conducted 

1 the new integrated flight instru 
ments. He adds that Committee S-7 is 
recommending that such studies be 
made to determine whether the basi 
principles of the horizontal relation 
hip betwen the horizon and directional 

ro should be changed when these two 
functions are integrated into dials 
which also display flight director and 
other information 

Beard savs that S-7 mamtains an 
“open mind” and is attempting to keep 
itself informed on the latest develop 
ments in cockpit panel instrumenta 
tion. For example, the committee has 
had a look at the Navv’s newest devel 
opment in cockpit displavs which usc 
flat cathode rav tubes. The Air Force 
is scheduled to brief the group on its 
new integrated display philosophy in 
October. 


ALPA Counters 


ALPA representatives point out that 
t the time the present SAE standar 
was prepared, none of the airlines were 
using integrated flight instruments 
except on an experimental basis) o1 
had plans to do so. As a result, thes 
claim, the SAE panel was designed 
primarily around the long-used conven 
tional instruments 

The alternative panel arrangements 
which SAE adopted to permit the usc 
of integrated flight instruments were 
based simply on a direct substitution of 
these new combination instruments for 
conventional ones, rather than trying 
to design the panel for optimum utiliz- 
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ALPA PROPOSED STANDARD FLIGHT PANEL | 
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SOCIETY OF AUTOMOTIVE ENGINEERS 














PILOTS SEAT 


NOTE.-TURN & BANK MAY BE MOVED FOR VIEWING 











ALPA proposed panel (top) for use on new airline jets and turboprops differs from present 
CAR/SAE standard panel (bottom) in its location of all basic pitch axis instruments along 
the top row. The azimuth situation display is centered beneath the horizon/flight director 


to give a “crosshair” arrangement. 
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Petroleum-derived materials pro- 
duce the power for a wide variety of 
rockets designed and developed by 
Phillips scientists and engineers, in- 
cluding the largest known thrust 
single rocket motor. Phillips has de- 
veloped a family of solid propellant 
rockets, utilizing petroleum raw ma- 
terials of which the Company is a 
major producer. 


Air Force Plant 66 operated by 
Phillips and located in Central 
Texas, provides extensive facilities 
for applied research, development, 
testing, and manufacture of solid 
propellant rockets. Skilled scien- 
tists and engineers are available for 
consultation on major technical and 
production problems of the aircraft 
and missile industry. 


Your inquiries are invited. 


ae 





PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


ADDRESS ALL INQUIRIES TO: ROCKET FUELS DIVISION, McGREGOR, TEXAS 
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CAA proposes CAR revision which would standardize only location of “basic six’ and | 


combine present four SAE/CAR standard panel layouts into one in which instruments ar 


identified by theirs function instead of by specific name. 


tion of their increased capabilities, 
\LPA pilots say 

Integrated flight 
ome a long way in their airline accept 
nce in the past several vears. Most, if 
not all, carriers have specified integrated 
flight instruments for their new jets and 
turboprops 

During this period there have also 
been changes in the instruments them- 
clves 

lor instance, when SAI 
its Svstem 4” alternative, 
had only one integrated instrument—its 
“Zero Reader.” Today, Sperry offers 
two instruments, one a combination 
horizon/ flight director and the other an 
izimuth situation display 

Ihis in itself has obsoleted the “Sys 
tem 4” alternative arrangement in 
SAE’s standard 


instruments have 


prepared 
Spern 


Proposed CAA Revision 


The Civil Aeronautics Administra 
tion has proposed a minor revision to 
the present CAR/SAE standard panel 
which is on the agenda of the CAR 
innual review mecting this week. SAI 
riginally spelled out standard locations 
for the panel clock, turn-and-bank indi 
itor and auxiliary omnirange controls. 
CAA now believes that it is onlv neces 
sarv to standardize the location of the 
basic six,” freedom in 
locating the other instruments, provid 
ing they are adjacent to the “basic 


giving more 


SIX 

CAA also proposes to combine the 
SAE standard and its three alternatives 
into a single panel in which instru 
ments are identified by function rather 
than bv specific name. For example, 
one of the existing SAE panels applies 
when a directional gyro is used and an 
ilternative panel applies when an RMI 
is used. 
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CAA instead t den 
tifv the location of the “direction” in 
strument instead of listing the specifi 
instrument type. The specific propric 
tarv names of integrated flight instru 
ments also would be eliminated in favor 
of functional descriptions 

Under _ this semantic 
change, the top row of three instru 
ments would be labeled “Speed,” Di 
rection,” and “Attitude.” The bottom 
row would be identified as “Altitude,” 
“Landing Aid,” and “Climb.” (Rate 
of-climb. 

Presumably this change is intended 
to give the CAR/SAE panel more flex- 
ibility to accommodate future develop- 
ments in integrated flight instruments 
without requiring revisions to mect 
each new development. However, even 
with the proposed revision there are 
interesting problems posed by the use 
of integrated instruments. For exampk 
should the new Sperry combination 
horizon/ flight director be installed at 
the location identified “Attitude,” o1 
in the one marked “Landing Aid?” It 
provides both functions. 


Droposes 
I i 


proposed 


Pro and Con 


An official of one major airline, who 
has followed the SAE S-7 committec 
program closely, although not a mem 
ber, sums up his opposition to the 
ALPA proposed change this way: “How 
can we get the industry to iccept stand- 
ardization if we change the standard 
every couple years?” 

An ALPA representative answers the 
question raised in this way: “If the 
USAF adopts its proposed new inte 
grated panel display, the CAR/SAI 
standard is going to have to undergo 
basic revision to our crosshair arrange 
ment in a matter of five vears or less. 
And it will face still another revision 


SHH ttt 


“How Miehle-Dexter 
Blowers supply air 


for your product 


PROBLEM: Design any prod- 
uct requiring a blower—up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 


SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255, 





Typical capacity 
curve for 6 psig 
delivery pres- 
sure. Standard 
sizes available 
up to 4000 cfm 
Vacuum to 15” 
hg. Pressures 
up to 14 psig 
(90 psig. by 
multi-staging.) 
are 


008 
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DEXTER 


uperct jer Divisio 


Dexter Folder Company 
116 Fourth St., Racine, Wisconsin 





New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster, the Convair delta 
wing F-102, the Boeing B-50 and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical components—no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment’s checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison’s accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD’s. 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 
INCORPORATED 
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 





if and when the Navy’s new TV tube 
display comes in.” 

Several new Navy flight instrument 
developments now under way could . . ; -~— HANNEL 
possibly force revisions in the present 
ASSP standard panel in less than five 
vears, a Navy spokesman told AviAT10N Sanborn iu 
WERK osc ogr 

\ non-partisan observer sums up the | cording 


situation this way: “‘Considering the 
many vears during which aircraft instru- | system 
ment designs remained static, it is un 
fortunate that we just got around to 
panel standardization at a time when Tus new self-contained 8-channel oscillographic record- PRIMARILY 

revolutionary changes are taking place ing system, primarily for (but not limited to) analog FOR USE WITH 


S ie da > 


— recording, — wore i ar. aan. ANALOG 
a single, space-saving mobile package, the user has a 
‘ e complete system for analog computer readout record- COMPUTERS 
List of Astronautics ing. Input cable connections are easily made at the top 
4 . _p of the back panel. Eight groups of controls for the eight 
Literature Is I repared channels ay sents ah Saaned on the sloping i 
panel. Driver Amplifier chassis are easily withdrawn from 
the lower part of the console for inspection. Paper load- 
ing is quickly done from the top. 
the related sciences has been prepared . Poctenes of the Model ca.s400 ontem tachede 
ay lhe Ecncetionm sper ae Genet - 0.lv/cem to 100v/cm sensitivity; over-all linearity of 
\stronautics Corp., P. O. Box 26, 0.25 mm over the entire 4 cm of the chart; drift less than 
Oyster Bay, N. Y 0.5 mm/hour; push-pull or single-ended input; minia- 
Che bibliog: iphy is available on re turized dual-channel DC amplifiers of improved current 
quest; it includes book at all levels feedback design; 5 meg. input impedance each input lead 
from juvenile to Ph. D. and in half-a to ground; true rectangular coordinate recording; nine 
chart speeds from 0.25 to 100 mm/sec. Frequency 
response is flat to 20 cps, down 3 db at 60 cps for all 
amplitudes to 4 cm peak to peak. 


in flight instrument design concepts 


Ihe first selective listing of back 
round literature on astronautics and 


lozen languages 

The company would appreciate any 
suggested additions of books in print 
n anv language and in the astronautical 
ficld 


Gencral Astronautics is currently COMPLETE 
working on a $30,000 study contract 
! y Brwse COMPACT 


for advanced guided missile designs for 
the Army Ballistic Missile Agency, Red SELF- 
stone Arsenal. CONTAINED 


Solar Co. Expansion to 
Increase Jet Production 
Solar Aircraft Co.’s Des Moines. 


lowa, plant will be expanded by a 
117,000-sq. ft. addition. Construction 
will get under wav at once. It is ex 
pected to be completed this year. 
Substantial increases in Solar’s pro 
duction of jet engine components were 
ittributed to the need for the addi 
tional manufacturing area, which will 
boost Sojar’s total plant area in Des 
Moines and San Diego to approxi 


1.227 


mately 1,227,000 sq. ft. 


Navy Contract Awarded 
For Mobile Powerplants 


A $264,000 Navy contract has been 
aw irded to Consolidated Diesel I lec- Senborn will gladly furnish complete descriptive 
tric Corp. for trailer-mounted mobil on @ ee ae ow wae ow & 
. i 7 ; ° " 150” systems, or engineering assistance 
_> In laboratories, production testing facilities and regular y 
clectric powc rplants. Labeled NC-7, field installati m ide Sent 150 Seri on your recording problems, whenever you wish 
¢ | | Contact your Sanborn Representative, or write to 
the units mount gasoline engines which Oscillographic Recording Systems are proving 
drive two 28 vy. d.c. generators and onc preter 7 Armee rah ait saa 


a.c. generator which are used to start of basic systems ronging from 1 te § channels . . 
jet aircraft. romans inal, heli’ - NB N 


Feature of the generator is an a. : =P : ; ae INDUSTRIAL DIVISION 


electric motor drive which allows the 


“set to be propelled. TO 19S MASS. AVE., CAMBRIDGE 39, MASS 
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MNow...new larger treilities thal fevovtile. - 
one stop service for everything 
your business airplane needs 


We now have more than 100,000 
square feet of floor space. Here are 
the finest equipment and facilities in 
America for the modification, servic- 
ing and testing of business aircraft. 
They fall in these categories: 

SHEET METAL 

ELECTRICAL AND INSTRUMENT 


RADIO AND ELECTRONICS (Sales, 
installation and servicing ... 
CAA certified CLASS I, I! & 111) 


CUSTOM INTERIORS (Fabric and 
woodwork shops) 
ENGINEERING 
GENERAL SERVICE (Major airframe 
overhaul may include 
installation of bigger engines, 
modified wings, new windows 
and new complete systems) 
TURN AROUND SERVICE 
Your airplane is worked on by 
licensed, thoroughly experienced tech- 


CORPORATION 


nicians and craftsmen, with the finest 
interior stylists and complete engi- 
neering service at hand when required. 
You receive quick and courteous serv- 
ice and can have complete confidence 
in the results. 

We invite you to inspect our facili- 
ties and equipment any time you hap- 
pen to be at Los Angeles International 
Airport. Also, please write or tele- 
phone us for full information about 
any of our services. 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-2661 





Russian Engineering Training, Part Four: 





Graduate High on Books, Initiative Low 


By Leon Trilling* 


A’ unique and significant feature of 
the Sovict industrial system is that each 
industrial ministry formulates and car- 
ries out a research and development 
program devoted to its particular field. 
(he ministry not only supervises the 
research programs of that industry’s 
engineering institutes but also directs 
1 number of institutes devoted exclu- 
sively to applied research. 

Che Aeronautical Production Minis- 
try supervises several research institutes 
¢ Central Aero- and Hydrodynamic In- 
stitute (I'sAG1), the oldest, largest, and 
best-known of the aeronautical insti- 
tutes, tounded in the 1920's and con- 
cerned mostly with basic problems of 
icrodynamics and structures. Its fields 
of interest coincide with those of the 
faculty of airplane design. 

e Central Institute for Aircraft Engines 

(TsIAM) 
© Flight Test Institute (LII) 


*Dr. Trilling is assistant professor of 
aeronautical engineering at the Massa- 
chusetts Institute of Technology, and 
author of this study, “Soviet Education 
in Aeronautics: A Case Study.” This is 
the last of four parts. 


¢ Institute for Aircraft Equipment 

e Institute for Aircraft Materials 
(VIAM) 

e Central Institute for Aircraft 
and Lubricants (Ts TATIM). 
There is a large number of others. 

(The total number is 40) 

National importance of the aviation 
industry, the heavy reliance which it 
must continuously put on research, and 
the size and cost of aeronautical equip- 
ment have caused the main acronauti- 
cal research institutes to become large 
organizations. The principal branch of 
I'sAGI, located at Zhukovskii, 25 miles 
southeast of Moscow, is estimated to 
employ 2,500 people of whom approxi- 
mately 500 are graduate engineers. It 
has office and test facilities which cover 
more than a square mile and has its own 
electric power station and railroad line. 

In this respect, TsAGI is not signifi- 
cantly different from the major installa- 
tions of the National Advisory Commi- 
tee for Aeronautics, which employ 
3,000 to 6,000 people and constitute 
full communities with their own sup- 
plies of power and other utilities. 

The two functions of the research in- 
stitutes are the training of graduate 
students and the formulation, imvesti- 
gation, and solution of technical prob 


Fuels 


lems which arise or are likely to arise in 
the industry. Since the research plays 
a fundamental part in graduate training, 
these two functions overlap somewhat. 

Graduate students (aspiranty) of the 
institutes are recruited from 
several sources. Some are selected from 
among the top 5% of the university 
ind engineering institute graduates, ap- 
parently by agreement between the su- 
pervising academic chair and the state 
cxamining commussion at the time di- 
ploma projects are defended. Some few 
places are left open for nominees sug- 
gested by the ministry, often on the 
basis of party record. Some vacancies 
ire filled on the basis of open competi- 
tive entrance examinations. It is not 
clearly known how many aspirants are 
idmitted by each of these methods, but 
it is certain that the total number of 
graduate students at each institution is 
closely supervised by the central author- 
ities. 

It follows from the principle that the 
prime requirement for graduate study 
is a qualified thesis supervisor and ade- 
quate experimental facilities that numer- 
ous Academy and ministry research 
institutes are authorized to award 
graduate degrees. 

(Among aeronautical 


as search 


institutes, 
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COMBUSTION CHAMBER cross-section of Russian RD-20 axial-flow turbojet. 
Russian version of this engine has been redesigned for much greater thrust. 


in quantity during World War IL. 
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This engine is based on German BMW 


003, produced 
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YIWYOEP exsreners 


give two times torque requirements 


FULL BEARING 
THRUST 

The entire face of the 
driver blade thrusts 
against the entire 
face of the recess, 
not just a point to 
point contact. 


LOCKED-IN 
BLADE 


The recess is under- 
cut on both sides so 
a few degrees of 
torque locks in the 
driver blade and elim- 
inates outward com- 
ponent of force. 


SS \ 
¢ 


RIGHT ANGLE WRENCHING 


Driver can be used 90° to the plane of 
rotation to exert unlimited torque in inser- 
tion or retraction of fastener. 
@ Shallow recess does not affect head 
strength in critical materials. 


@ The combination of high torque values 
and a shallow recess permits use of 
smal! heads 


@ Blanks for the Hi-Torque recess are 
forged in the solid head condition to 
maintain ideal flow lines. 


Write for brochure giving complete 
specifications and dimensions. 


VIATION DIVISION 
4641 Leahy Street, Culver City, California 
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RUSSIAN TEXTBOOK pages show drawings of contemporary engines with complete physical 


and technical details. 


Temperatures of the outer walls of a centrifugal-flow engine, desig- 


nated only as TRD in the picture, are shown (left); at right is a section through the RD-10, 
an axial-flow turbojet equivalent in size and internal geometry to the German Junkers 


Jumo 004 of World War Il 


Russian redesign of the engine has boosted its thrust from 


the original value approximating 2,000 Ib. to almost 7,000 Ib. 


I'sAGI (Aerodynamics and Design) and 
I'sIAM (aircraft power plants) are au 
thorized to conduct training which leads 
to the doctor's degree. In fact, these 
institutes turn out kandidats nauk and 
doctors at an only shghtly lower rate 
than academic institutions. 

Aspirants (graduate students) at re- 
search institutes find test facilities and 
thesis topics readily available. For their 
course work, large institutes such as 
TsAGI (where there are 30 or 40 as- 
pirants on the staff) offer the services of 
their senior staff members, who are gen- 
erally professors on part-time duty 
many senior professors of the Ordzho 
nikidze Aeronautical Institute in Mos 
cow are senior staff members of TsAGI). 
Since these men hold evening or Sun- 
day classes, the aspirants’ study condi- 
tions are not radically different from 
those at a university 

Graduate training at the research in- 
stitutes is probably not exempt from 
the difficulties confronted by the Soviet 
educational system in its efforts to ex 
pand and to improve graduate training 
generally. Soviet opinion ascribes the 
failure to develop a larger number of 
original research scientists to two prin- 
cipal reasons: inability on the part of 
the aspirant to do original work. and 
inability of the supervisor to gauge the 


problem assigned or to give suitable ad 
vice and support. 

Comments of Soviet professors on the 
first point indicate that student imma- 
turity and inexperience are primarily re- 
sponsible for their inability to do origi- 
nal work. Such comments imply that a 
student just out of school, where he has 
been led by the hand, will not recog- 
nize a research problem if he sees one 
and would not know how to tackle it 
if he did. 

On the other hand, the increasingly 
severe demands of modern technology 
ire sometimes bevond the abilities of 
many practicing engineers, especially 
those trained before 1939, many of 
whom have grown into responsible po- 
sitions. There is, therefore, a great de- 
mand for scientists with advanced train- 
ing. 

In the 1930s the engineer, the prac- 
tical builder of a new world, overshad- 
owed that old fogey, the professor (usu- 
ally trained under the Tsarist regime). 
The difficulties experienced by insufh- 
ciently trained Soviet engineers soon 
changed the picture. An attempt was 
made from 1930 to 1936 to increase the 
number of professors and to bring the 
academic world more completely under 
the influence of the party by appointing 
many younger Soviet-trained engineers 
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GENERAL ELECTRIC’S NEW LIGHTWEIGHT STARTER 


Starts 
Jet Engines 














COMPACT, POWERFUL FUEL-AIR STARTER 
WEIGHS ONLY FORTY-SIX POUNDS 


Measures 8°4 X 1244 inches. Push-button control 
gives military jets utmost readiness; commercial jets 
and turboprops on-time starts. Needs no ground 
power assistance. Runs on aircraft’s air and fuel supply. 

For details, contact your General Electric Aviation 
and Defense Industries Sales Office. Sect. 231-5, 
General Electric Co., Schenectady 5, N. Y. 


Built by General Electric's Aircraft Accessory Turbine Dept., Lynn, Mass, 


Progress /s Our Most Important Product 
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GENERAL ELECTRIC 
JET ENGINES LOG 
13,000,000th FLIGHT HOUR 


Engine flight record matched by continually improved SFC, higher 


thrust, smaller frame-size engines—faster jet development 


PERFORMANCE DATA OF 21,000 G-E ENGINES now in service, 
helped foster design concepts of J79. Above, G-E engineers 
compare J73, right, with advanced experimental engine. 
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LOW WEIGHT, HIGH THRUST OF NEW J79 helps make Lockheed 
F-104A, above, world’s fastest fighter. J79 delivers more 


power per pound than any other jet of comparable size. 





By last week, General Electric jet engines had logged 
4,000,000 hours more flight time than any other U.S. 
jet engine manufacturer. And every hour since, G-E 
J47’s and J73’s, plus the first of the new J79’s, have 
added the equivalent of another year and a half of 
flying time to the total. 


Operating experience pays dividends in jet reliability. 
Five years ago, the J47’s allowable time between over- 
hauls was 150 hours. Today, J47-GE-25’s installed in 
SAC B-47’s are allowed 1700 hours, an increase in 
service life of 1130%. In the same period, the thrust 
of G-E engines has jumped—50% in the 9000-lb 
thrust J73, and even more in the new J79—while 


frame size has actually decreased. SFC has improved 
at an equally rapid rate. 

Flight data helps speed jet progress. This engine flight 
experience has helped General Electric design engi- 
neers trim months from the development cycle of new 
engines. The J79, for example, was brought from 
drawing board to test cell an entire year ahead of the 
timetable formerly thought feasible. 

Operational time of G-E jets continues to grow. The 
21,000 General Electric engines currently in service 
provide an ever-increasing base of flight experience 
that promises still more powerful, more efficient jet 
engines for the U.S. aviation industry. General Elec- 
tric Company, Cincinnati 15, Ohio. 2 


ENGINEERS: Illustrated booklet “Thrust & Progress” is available for qualified engineers interested in the field of flight 
propulsion. Write: Technical Personnel, Building 100, AGT Division, General Electric Company, Cincinnati 15, Ohio. 
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it’s S PLANES IN 1 


USAF’S VERSATILE NEW C-130 HERCULES 


IT’s A Takes off with 20 tons in 12 seconds... flies 
faster, farther, at lower cost than any other 


HEAVY-DUTY HAULER combat transport plane now in production, 


IT’S A PUSH-BUTTON At the touch of a button this propyet sky 
giant spot-drops 27,000 pounds of food, ame 
CARGO DROPPER munition or medical supplies at one location, 


Can rush 74 litter patients from close behind 
front lines to rear-base hospital in pressurized, 


AIRBORNE AMBULANCE air-conditioned, all-weather comfort. 


IT’S AN 


RARKRRRRARARRARR 


IT’S A HIGH-SPEED Swiftly transports 92 fully-equipped troops 
lands on improvised fields, takes off at 


INFANTRY CARRIER 110,000 pounds in 12 times its own length! 


IT’S A PARATROOPER'S Makes possible easier and safer drops for 64 
battle-ready par utroops with its reduced drop 


BEST FRIEND speed and unique wind-stream deflector. 


Today the 18th Air Force of the Tactical Air Command must be ready to airlift any= 

thing or anybody at any time anywhere in the world. Such versatility is a specialty o 
g yood) ) ) } F y 

the C-130 Hercules, America’s first propjet transport for global military air power and 


peacetime airlift. Now being built in quantity at Air Force Plant No. 6, Marietta, Ga. 
Challenging opportunities 


in aircraft and nuclear work 

I oO & K 4 E Ee D are available for outstanding 

LOOK TO FOR LEADERSHIP . 
scientists and engimcers. 


Lockheed Aircraft Corporation, Georgia Division, Marietta, Georgia Inquiries invited. 
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MOCKOBCKHA OPJLEHA JIEHHHA 


ABHAUMOHHDIN HHCTHTYT 


umenn Cepro OPJOKOHHKHZ3E 


OBDABNAET NPHEM CTYREHTOS 
“a nmepewA ypc ecex daxynereros. 

UnCTHTYT FOTOSHT spiCOKOKBann@nun 
POSannex CNeyHanHCTOS Mo BscemM oTpa- 
CARM aBKaUHOHHOR TEXHHKH. OKOHYHS- 
wie HHCTHTYT paGeTawT B KOHCTPYK- 
TOPCKHX GIOPpO. Hnay4HO-nCCTenORAaTet(b- 
CKHX HMHCTHTYT@AX HM HA SaBOtaXx 

Cpox o6y4enHA & HHCTHTYTe — NATS 
C NOAOBHHOAR AeT (HA HHKEHEPHO-SKOHO- 
wHKYOCKOM DaKyNETeTe — OATS eT. HA Be 
SepHem axyrprere — wectTe jer) 

Tipasnta opKemMa 8B HHCTHTYT O6ume 

Nloctynaimme 8 HHCTHTYT mNmonBep- 
TAIOTCA SK3AMeEHAM NO MATEMATHKE. DH- 
SHKe. XHMKH. PYCCKOMY ASbIKY H THTe- 
paType. ONHOMY HHOCTPAHHOMY A3bIKy 

PHHATWE B HHCTHTYT OGecne4HBAIOT 
ca cTHneHaHeR MA OOUIMX OCHOBAHHHX. 

3a CIPasKAMH OGpaulaTSCA exenHeBHO 
KPOM@ BOCKPeCeNbA, BNPHEMHYW KOMHC- 
cus uNCTHTYTa ¢ 12 go 18 YacoB no 
anpecy: Mocxsa, 0-80. BanoxonamcKoe 
wioece, 18 

Teredou npnemHoh KOMHCCHH — 
Zt 7-00-11, gzoGasounsiA 3-00. 


Sceceustienmnaniammnnnenal 


ADVERTISEMENTS from Communist youth newspaper, 


_———— 
KA3AHCKHA 


ABHALHOHHbIA HHCTHTYT 


OGDABNAET NPHEM CTYAEHTOS 
a nepesis ypc. 

HucTuTyT rorosuT 
KOS MO CaMONeTOCTpOeHHIO, | 
Heim geuraTennm, Sa 
xaHHKos nO asHKanpHG6opocTp 
HHMmeHepos-PaAHcrTos. 

[ilpasunra npKema o6urmme ¢ APYTHMEH 
TeXHHYCCKHMH BYSAMH 

BcTyYNHTeneHeé FK3aMeHD! NPOBOARTCA 
¢ 1 mo 20 asrycta no pyccKomy #3eKy 
4 nHTepaType (NHCeMeHHO), MaTeMaTHKe, 
@DvHINKe, XHMHK MH HHOCTPaHHOMy A3IeiKy. 

Jivua, MarpampeHHBe nO OKOHN4YAHHH 
cpennen tuUKOJIBI 30NOTbIMH MeRATAMH, 
NPHHUMAWTCA B HHCTHTYT 6e3 SK3IaAMeHOR. 

Jimua, OKOHUHBUIHeE cpeaznuHe wronmn ¢ 
cepeOparnn MeCROIAMH, HW OTIMYHHKH 
TeXHHKYMOB, BiKn1IOYeHHbIEC B 5*/s BLITYCKA, 
NOLBEPPAaloOTCA BCTYNNTeIbHOMY 93K3aMe- 
HY NO MATeEMATHKe (YCTHO H NHCbMeHHO) 
B neprHon c 15 no 25 HIOHA 

Tipwvatse na nepspii Kkype oGecneun- 
BatoTca cTHnMenaMeH cornmacHo gelicTBy- 
fOULHM NOAOMWECHHAM 

HuoroposzHum mpenocrasnaaetca oGule- 
*WUTHE HAH WHINNOUIANS B NOPATKe pac- 
CeneHHvaA MO 4ACTHLIM KBAapTHpaM. 


Agpec: ropoa Ka3ane, yauua 
K. Mapxcea, 10 
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Komsomolskaya Pravda, inserted 


by leading Soviet aviation institutes competing for qualified students. Not so long ago the 
Russian press was still so security conscious it rarely mentioned the existence of these 
schools. Clipping (left) is an ad by the Moscow Aviation Institute (Ordzhonikidze) offering 


5 and 54 year courses 
technology,” 
and factories. 
for engineer-mechanics for aircraft and ¢ 


“to prepare highly-qualified specialists for all branches of aviation 
with jobs open to graduates in design bureaus, scientific research institutes 

Ad (right) was placed by the Kazan Aviation Institute, which offers training 
aircraft engine manufacturing jobs, engineer-electro- 


mechanics for aircraft instrument manufacturing positions aud engineer-radiomen. 


to professorships, thereby somewhat 
lessening the prestige of the older gen 
eration of pre-Revolutionary professors 
But the new generation proved unequal 
to its task, and the teaching profession 
was reorganized in 1936. 

Although the student body continued 
to grow, the number of professors was 
halved. Very stringent requirements 
were put on a professorial appointment, 
ind the leadership in education and re- 
search swung back to the older genera- 
tion 

Three out of the four leading 
esearch scientists in fluid mechanics 
(Sedov, Golubey, Loitsianski) were of 
that generation. The average age of a 
Soviet professor is now 59, and there is 
no policy of retirement at any age. 


Science Emphasis 


But the old generation must pass 
iwav and a new body of creative scien- 
tists must be developed. Hence the 
present emphasis on graduate corre- 
spondence courses, the financial rewards 
offered for an advanced degree, and the 
fact that the scientist is now praised 
as the prime builder of the Soviet state 
a trend that is likely to become stronger. 

In an effort to increase the number 
of aspirants who become kandidats, 
some officials have suggested that older 
graduates with some years of practical 
experience, who presumably are stable 
and self-reliant, be given preference in 
the selection of aspirants. This proce 
dure might require higher allowances 
(stipendii) for graduate students since 
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graduate stipends now are approximately 
equal to starting salaries for ¢ 
(S00 rubles), and an engineer with sev 
eral years of experience would take a pay 
cut if he went back to school. But it is 
felt that it would be money well spent. 

It also has been recommended that 
five years of engineering, research or 
teaching experience be required for ad- 
mission to graduate standing. Some ex- 
pression has been given to the feeling 
that the change in intellectual climate 
between undergraduate school and grad- 
uate school is so severe that it might be 
profitable to extend the length of aspi- 
rantura by one year. 

Soviet comment lavs the other weak- 
ness of the present system of training 
advanced students at the door of the 
professors themsely Cs. It has been 
pointed out that because of their ex- 
cessively heavy work load and the pres- 
sure for successful results in their re- 
search, the professors are too busy to 
pay enough attention to their students, 
who flounder and get discouraged; that 
some professors assign problems which 
ire too easy to be a real challenge; that 
others do much of the work themselves 
to protect their own positions. 

Since the onlv remedy for these faults 
is to lighten the professors’ load, it has 
been suggested that professors be for- 
bidden to hold several jobs. Since it is 
the most prominent professors who are 
most guilty of job accumulation, it is 
obvious that extended contact with 
them would be valuable to prospective 


ngineers 


scientists, and this appears to be a con- 


Ruled by a Kobot 7 


Clip coupon and learn how 
500 types and sizes of MPB’s 


such as these cy G3 Goo 


BALL BEARINGS ACTUAL SUE 
are helping to miniaturize 
mechanical monsters. 


SK MiniaTuRE PRECISION BEARINGS, INC. 
22 Precision Park, Keene, N. H. 


Please send MPB’s new Catalog to: 


Company. 


Street... 


Now!... the NEW 
ROBINSON 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
"” —for assembly line 
12 atte =isien. 15 oz. $21.50 
” —for bench work, sub- 
9 essences, 12 amy $20.50 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distrieutor ,Gensales, Ltd., Malton,Ont. 
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PeH Welding Positi 


BIG ADVANTAG 


Exclusive P&H features make welding easier, safer, 
more efficient... improve quality and reduce costs 


1. Greater Flexibility. P&H Positioners have plus 
clearance when face plate is tilted 135°. You can han- 
dle larger weldments. 

2. Positive Safety. P&H Positioners have an exclu- 
sive locking feature which prevents table from falling, 
and all gearing is completely covered. 

3. Greater Elevating Range. You get more working 
range on table heights with P&H Positioners, even on 
smaller models. 

4. Choice of Mounting. Only P&H Positioners offer 
you a choice between floor-pit or portable mounting. 
You select the mounting that will serve you best. 

5S. Power Elevation. You get reliable power elevation 
even with capacity loads. 


I'M SMOOTH-ARC SCOTTY... 


oners offer these 


6. Largest Selection. There are 27 P&H Positioner 
models to choose from, to meet your exact needs — 
capacities from 500 pounds to 100,000 pounds. 

7. 1350 Tilt. Every P&H Positioner gives you a full 
135° tilt, in a design that provides full clearance at 
maximum tilt — and complete safety. 

8. Stronger Construction. There’s more steel in 
P&H Positioners than in other positioners — for extra 
strength. 

9. Working Parts Covered. P&H Positioners have 
longer life because all working parts are concealed and 
protected from interference by dust, debris, and 
splatterings. 


HARNISCHFEGER 


MILWAUKEE 46, WISCONSIN 


reminding you that downhand position 
welding can save you from I7 to 53% 
in costs. One firm has saved 70%. 


COUPON om CORPORATION 


4480 West National Avenue, Milwaukee 46, Wis. 
A Attention: Mr. W. R. Stephens, Sales Manager 


Please send me more information on 
P&H Welding Positioners. 


: : Name Title 
MORE Company 
EWE Me | Company Address 


City Zone State 
3086 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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P&H WP-3 POSITIONER — 
27 models to choose from 
— 500 to 100,000 pounds 
capacity 





structive proposal. but these same pro- 
fessors perform such essential functions FASTENER PROBLEM 
in coordinating and planning research 
and development for the production 
ministries that their services in that ca 
pacity could hardly be dispensed with. 
In a contest between universities and 
the production ministries, the outcome 
is a foregone conclusion. Thread Size EsnaNo. #s perC #s per C Esna No. #s perC 

A second suggestion is that the re- | 
quirements for appointment to a pro 4-40 NC-3B M-40 14 05 LHTM-40 08 
fessorship be relaxed, especially for ele 
mentary subjects. It is now the rule 
that a professor must hold a doctor’s de- 
gree and a docent a candidate’s degree. 


It is argued that, since there is a short- | 10-32 NF-3 M-02 50 19 LHTM-02 25 


age of such people, it would be advan 


tageous to save these valuable men and | 144-28 NF-3 E-048 90 36 LHTE-048 39 


women the chore of teaching elemen- 
tary courses and to reserve their pre- 5-24 NF-3 F-054 r LHTE-054 64 
cious energies for advanced training 
But, since this has already been done at 
the smaller universities and institutes, 
benefits from an extension of th« 


sractice might not be very large. ' ' 
ioe Ow weight conscious are you ? 


It would thus appear that insufficient 
contact with mature creative teaching Weight reduction is a constant goal among aircraft design engineers. Yet, im- 

















6-32 NC-3B M-62 26 .09 LHTM-62 13 





8-32 NC-3B M-82 42 16 LHTM-82 19 
































personnel and strong emphasis on fac portant as weight saving is, when it comes to fasteners there are applications 
tual knowledge useful for immediate where factors of safety, performance and cost still must influence final design. In 
use in productive pursuits (design and your specific fastening problem is lighter weight paramount? Or can you afford a 
manufacture) have severely limited the 
number of young people who give : , ‘ 

6 Peo} 5 sive operating problem? 
promise of originality and show an in 


terest in research by taking an advanced SOLUTION: 
degree Whatever your design requirements are, the ESNA line includes a fastener to 


small weight penalty to accomplish a cost savings? Are high temperatures a deci- 


Since such young people must con meet them. For instance, there are three basic hex nut types: 
stitute the teaching corps of the coming A. Lowest in cost are the steel parts with fiber or nylon inserts (Type M), a 
generations, and since the further ex standard in the industry for over 20 years. These offer by far the widest 
pansion of the engineering profession 
can proceed only if the number of 


skilled professors also increases, this sit hegcatd sae 
uation is Causing serious concern to Next in cost and lightest of any self-locking hex nut is the blue dyed “J 


Soviet educational leaders. line of high strength aluminum nuts. They are qualified to meet the 


assortment of sizes, shapes and application possibilities of any self-lock- 
ing fastener. (Temp. to 250°.) 


Meanwhile, the job of doing research same AN requirements as the two steel nuts shown. (Temp. to 250°.) 
to support the material development of . Third is the new ESNA LHTE-TM line of light-weight all steel nuts, 
industry proceeds, even if it does not 
serve as the basis for sufficient advanced 
training. An important proportion of 
the necessary research programs is for 
mulated by the senior institute staff 
members on a long-range basis to supply | ESNA can supply the lightest . . . or the most versatile and economical . . . or 
background information. The detailed highest temperature self-locking nuts available. And all of them meet ESNA’s 
studies of transition of laminar bound rigid quality standards. Select the right fastener for your application—and be sure 
arv laver flow to turbulence and its effect 
on the drag of wings which took place 
in 1935-1939 at TsAGI, for instance, 
paralleled a similar investigation carried -——-——-—-MAIL COUPON FOR DESIGN INFORMATION 
out at the Langlev Field Laboratory of 
the National Advisory Committee for 
Aeronautics in the United States and 
led to the development of low drag air- 
foils which increased aircraft speeds by 
15% with no increase in power re 
quired 

To develop effective programs of this 
sort, improve the quality of the prod- 
uct, and simplify its manufacture are 
among the responsibilities of the pro- 
fessors who plan and supervise the ac- City Seno State 
tivities of these institutes and of the re- 0 cans este: dien gun cures es cin tee dias ots ae et Gs aah adh eb eh ee ew OA Om ea enema all 


suitable for use at temperatures up to 550° F. These nuts have been 
considerably lightened . . . consistent with safety and performance con- 
siderations. Conforms to AN364 thin nut heights; will meet tensile 
requirements for full height AN365 parts. 


it’s an Elastic Stop® nut. 


Dept. N9-925, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


[} Elastic Stop nut Bulletin C) Here is a drawing of our product 
[_] Drawings for types M, MJ, LHTM What self-locking fastener would 
you suggest? 


Name Title 





Firm 





Street 
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| he pioneer manufacturer of 


packaged high pressure 
pneumatic systems now offers 
two additional high capacity compressor 


packages designed specifically for 


The Cornelius Company has designed two new 
**packaged’’ pneumatic systems. The new Models 
86D1500 (10 CFM) and 86D1600 (7 CFM) 3000 PSI 
packages provide complete air supply systems up 
to the air reservoir. 


These new “package” systems combine inlet air Save weight and space with Cornelius “packaged” 
filter, absolute pressure regulator, compressor, mols- pneumatic systems by eliminating Separate compo- 
ture separator with thermostatically controlled heat- nents, associated tubing, fittings and flare connections. 
ing element, automatic condensate dump, check “Packaged” systems mean potential leakage sources 
valve, pressure switch, relief valve and back pressure are eliminated and system reliability is increased. 
valve into a complete pre-tested, functional system Qualification of complete “‘packaged”’ system assures 


ready for installation in airframes. optimum compatibility of all components. 





The enthusiastic acceptance of Cornelius high pressure “packaged” pneumatic systems is evi- 
denced by widespread use of Cornelius Model 130 compressor packages. Model 130 “packages” 
have been proven by thousands of hours of flight service in the aircraft named below. Cornelius 
“packages” are |.D.E. approved as complete functional air supply systems. 


MODEL 130R1301 MODEL 130R1901 MODEL 130R2101 

DC MOTOR DRIVE AC MOTOR DRIVE AC MOTOR TANDEM DRIVE 
Grumman S2F Martin P6M Boeing KC135 
Lockheed P2V Canadair CL-28 Boeing B52 
Martin P5M 


In addition, Model 130 series compressors are used in McDonnell F2H-3, F3H; 
North American FJ-2, FJ-3, FJ-4; Chance Vought F7U-3, and Grumman FIIF-1. 











For details about the two new Cornelius compressor “‘packages’’ write for complete engineering data. 
£ ‘ 


ounclius 
THE COMPANY 


Minneapolis 21, Minnesota 


PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 
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search section of the ministry, which is 
staffed partly by academic colleagues, 
and which evaluates and finances their 
work. For senior scientists in a ministry 
there appears to be a policy of rotation 
between advisory committees, research 
institutes, engineering schools, and ma 
jor plants. Thus the ministrv remains 
mftormed of what research goes on, the 
institutes have access to the powers that 
be, and the senior professors keep thei 
hngers in every pie. For instance, Pro 
fessor Shishkin, from 1946 to 1953, 
seems to have rotated between the 
Electrical Engineering Chair of the 
Ordzhonikidze Moscow Aeronautical 
Institute, the directorship of research of 
l'sAGI, and a position in the Ministry 
of Aircraft Production 

In addition to carrving on their im- 
portant programs of independent r 

ich work, the institutes cooperate 
with the productive groups whenever 

special problem arises. 

lactories usually have their own labo 
ratory section where some test programs 
When the factory 
boratory proves inadequate the fac 
tory director may request through chan 
nels that the research section of the 
ministry assign the program or problem 

i suitable institute 


Many Jobs 


\ quicker, more effective procedure, 
possible when personal contact exists, is 
for the factory director and the institute 
director to propose a joint research pro 

im to the ministry. Then a mixed 
tatt uses funds and facilities from ‘both 
Either a factory and an engincering in 
stitute or a factory and a research insti 
tute may organize such joint projects, 
vhich are particularly suitable for prac 
\ variation of this proce 
ire consists in the factory requesting 
institute to handle the project, 
it if the factorv lacks skilled 
xersonnel for the task 

In this connection complaints have 
been voiced about insufficient work of 
this sort being assigned to engineering 
institutes, but this is rather a reflection 
on the school facilities than a failure to 
use its staff. Kev personnel of the staff 
will get a job while thev wear their other 
hats and work at the research institute. ) 

Finally, in one wav or another, many 
professors do individual consulting for 
industrial concerns. A professor may 
not hold more than two full jobs, but 
he may draw as many quarter-salary 
checks as he wishes. For instance, in 
1947 the well-known designer, Yakovlev, 
held down six jobs 

Professorial consulting done in mod 
eration has proved to be a valuable con 
nection between industry and science, 
but it has been overdone 
have been known to sell their names as 
consultants to factories for a rather high 
fee and then get the work done by their 


may be perform« d 
1 


tical theses 


ncing 


~ 


Professors 
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alve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


If you search for the antithesis of the airplane, you can’t find 
a better example than an Army tank; yet, in some ways, they’re 
much alike. So just for a change in pace, how about trying your 


hand as a tanker? 


At Camp Irwin, California, you climb up the rough, steel flank 
of the 50-ton Patton and let yourself down through the hatch 
into the turret, much the same as if you’re settling into the 


cockpit of a jet fighter. 


You find the inside is filled with gear — about as roomy as a 
hollowed-out bowling ball — but no worse than the cockpit of a 
B-47 Stratojet when you're riding fourth position. It’s not as 
comfortable as a plane though. Meager cushioning on small seats 
— no belts or straps for safety — jutting steel and sharp corners 


everywhere. 

The big, black breech of the 90 mm. 
gun dominates the turret with a metal 
rail enclosing its recoil reach, and a 
.30 caliber machine gun is installed 
alongside it. 

Here’s one of the big differences 
other than beauty, speed, range and 
maneuverability. Both plane and tank 
are essentially firing platforms, of 
course, but triggering armament in a 
tank is almost like putting a rifle to 
your shoulder. No really remote con- 
trol or automatic triggering such as 
that used in aircraft. It isn’t necessary. 

In a plane your armament is all 
loaded. When it’s fired, there’s no re- 
loading. Not so in a tank. The white- 
painted interior is filled with ammo, 
racks and slots for both high explosive 
and armor piercing shells some 38 
inches long — big white boxes filled 
with belts of .30 and .50 caliber 
cartridges. 

Firing in a plane is crisp and 
clean, ordinarily. The blast is 
muffled, the smoke whisked away 
by the slipstream. In a tank it’s all 
noise and smoke and dust. You curl 
your fingers and shove the heavy 
shell home with an upward thrust of 
the palm so the snap-closing breech 
block won’t mangle your hand. 

The deafening blast of the shot knocks 
you backward as the 50-ton monster 
lurches on its treads. Dust whirls out- 
side in a small cloud as the breech 
block drops open to discharge the 
empty shell case clanging to the steel 
deck, and a stinking, eye-stinging white 
smoke fills the tank until a blower 
clears the air. 

But don’t discount the accuracy of 
the big 90. The Patton is equipped with 
a Northrop range finder, and it’s a dilly 
once you're trained to use it. At 2400 
yards the gun seems to be firing at point 
blank range. The shells burst from the 
muzzle at 3300 feet per second, scream 
across the desert and explode dead- 
center on the target tank. The finder, 
incidentally, is accurate to 4800 yards, 








the gun itself will carry 19,000 yards. 

Coordination of the four crew 
members —commander, loader, 
gunner and driver — is required in a 
tank as it is in the air — not to the 
fine, exacting degree demanded by 
a combat plane, but coordination 
nevertheless. Oddly enough, speed, 
too, is a factor, speed in human 
efficiency. A tank crew must be able 
to stop, sight, fire and hit within 15 
seconds or risk being slugged itself 
by enemy armor. 

Driving a tank, naturally, is vastly 
different than flying a plane, although 
the Patton is surprisingly sensitive and 
definite in its reactions to the wheel 
which is not unlike the control wheel 
on many aircraft. The plane turns 
smoothly. The tank turns in quick, 
grabbing jerks and gives you the idea it 
can do a 180 on a dime 

Barging across the desert is some- 
thing like steering a battleship across 
a placid ocean, mashing ponderously 
across gullies and ridges, cactus and 
yucca. The hills, however, are the thrill 
Wide open, on good terrain, the big 
chunk of steel will do about 28 m.p.h 
On steep, rugged climbs you find she 
slows almost to nothing; yet she thun 
ders on inexorably even though she 
feels as if she'll tip over 

Lastly you try the flame thrower, 
mounted on a World War II Sherman 
as a special attack tank that would be 
called up for stubborn resistance. You 
press the foot buttons. There's a 
second’s hiss, then the dull roar of the 
arcing blaze spitting out to envelop 
its target with clinging, searing death 

and you think what air-dropped 
napalm could do to you in a Patton. 

You talk with the tankers, ask 
about anti-tank weapons such as 
napalm, shaped charges and high 
velocity aircraft rockets. They shrug 
and quip: 

“It’s a job. What if we caught 
your airplanes on the ground?” 
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This new Artos TA-20-S brings -- greater speed and production 
economy to large-quantity users of wire leads with terminals at- 
tached. It automatically performs the following services all in one 
operation; 


1. Measures and cuts wire to predetermined lengths. 

2. Strips one or both ends of wire. 

3. Attaches practically any prefabricated terminal in strip 
form, to one end of wire. 

4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 
chine.) 


ALL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 
per hour. 

ARTOS MACHINES ARE USED by electric appliance, 
automotive, aircraft, electronics and other industries - 

that want automation in the production of wire leads 

in quantity. Agents throughout the world. 


Engineering consultation and 


recommendations given with- 
out obligation. WRITE ae 
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2773 South 28th Street Milwaukee 46, Wisconsin 
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students, who would receive a much 
lower fee. Though this practice is not 
encouraged, the culprit is rarely caught 
unless he takes a political misstep. Then 
the exploitation of his students is just 
an additional proof that he is a bout 
geois deviationist. 


Science Organization 

'o recapitulate the organization of 
scientific and engincering work in the 
aircraft industry: 

e Plans and requirements section of 
the Red Air Force, staffed primarily 
by graduates of the Zhukovskii Military 
Air Academy, draws up a set of speci 
fications for assignment to a design 
bureau. Senior men of the require 
ments section are connected to the 
teaching and research staff of the Zhu 
kovskii Academy and so are able to 
keep themselves technically up-to-date 
ind are able to draw on informal ad 
vice from colleagues who are members 
of the Academy of Sciences or of the 
faculty of Moscow University Ihe 
late Professor V. V. Golubev in aero 
dynamics and Professors Col. Umanski 
nd Gutsev in structures and metal 
lurgy are examples of such links. They 
ilso advise the Academy of Sciences 
research institutes and the scientists at 
universities on what research problems 
are of urgent importance.) 

e Design groups, which are teams of 
300 engineers mostly trained at aero 
nautical institutes, with some Zhukov 
skii Academy graduates at the upper 
levels, prepare designs, drawings on 
the latest results of the research insti 
tutes of which some of their senior 
engineers are part-time staff members 
Cooperation is enhanced by the rota 
tion of senior personnel between min 
isterial technical committees, design 
groups, research institutes, production 
assignments, and enginecring institute 
chairs. A great effort is made to keep 
the top-level men up-to-date and tech- 
nically active 

e Industrial production teams cooper- 
ate with the institutes. Thev exchang: 
views with the design teams regularh 
it conferences called to discuss the 
details of designs assigned to them and 
thev make sure that designs are suit 
ible for mass production. 

It appears, therefore, that within the 
family of organizations set up to train 
aeronautical engineers and to plan, de- 
sign, and build aircraft there are numer- 
ous avenues for the exchange of ideas 
ind the transmission of information, 
avenues resulting from the multiple 
ictivities and responsibilities of a rela- 
tively sma!l number of senior enginecrs 
ind scientists who, in various com 
binations and permutations, constitute 
the committees which run all the tech- 
nical activities of the ministry 

This “multiple hat system’’ works 
effectively because the ruling group is 
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A VITAL PHASE OF 
ENGINE OVERHAUL 


It you are flying a DC-3, the time is coming 
when Dallas Airmotive’s Crankshaft Grinder and 
Chrome Plating Facilities can save you $1,200.00 
or more. 

Here’s why... 

When a crankshaft wears beyond-its useful 
limits — which all do sooner or later — Dallas 
Airmotive is not required to “sell” you a replace- 


Home of Reliable Engines 


ment in order to complete your engine overhaul. 
Dallas Airmotive’s completely equipped rework 
department pregrinds the shaft; hard chrome 
plates it and then finish grinds the shaft to better 
than NEW tolerance. All of this is included in the 
price Dallas Airmotive quotes for the overhaul. 


All Dallas Airmotive rework operations are in 
accordance with CAA and factory standards. 


Member National Business Aircraft Association 


6114 FOREST PARK ROAD ~ ELmbhurst 3771 DALLAS. TEXAS 
New York Office: Washington Office: 

1219 Marine Terminal Building Woodward Building 
La Guardia Station 733 15th Street, N.W. 


Flushing 71, N. Y. Washington, D.C. 





small enough for casy personal contact. 
But it also puts an extremely heavy 


burden of work and responsibility on 
a its members, and reflects itself in pal 
ticular in the mechanization of teach 


| ing at the aeronautical institutes. 

and Chobert Automatic Riveting Although the system appears rather 
® effective in keeping scientific informa 
. | ] tion circulating within the ministry, 
saves time—cuts material costs! several observers indicate that there is 
very little flow of information from onc 
4 ’ ministry to another. Some connecting 
links exist in the basic work of univer 
sity research and in the activities of 
Photograph — ' the technical section of the Academy 
of Sciences. But the Sovict Union is 
too large a country to allow much free 
movement of scientists from place to 
place, and the scientists are frequenth 
so busy with their own work and the 
work of their own ministry that they 
do not find time to take an active in 

terest in other ministries’ problems 

In most Western countries there are 
two additional means of communicat 
ing scientific results: meetings of scien 
tific societies, and publication in tech 
nical periodicals. 

Neither of these methods has received 
much development in the Soviet Union 
Professor Bernal reports that only 10‘ 
of the total scientific population in th« 
Sovict Union belongs to technical so 
cieties, and that such societies are not 


North American Aviation Inc. use of Chobert system active on the local level where the basc 


of the scientific community can get 
denen 


North American Aviation, 
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. * . . . rath. ne and ar . 
Sus hlind mnnlicend:— = nrovas it! = = together ong exchange ideas. 
mn puree 


MppewesiVil - . 
Soviet scientists or engineers gather 


An alert suggestion to replace stem and mainly at very large organized national 
explosive type rivets with the Chobert meetings where only the leaders attend 
Automatic Riveting System on a blind skin- For a country as large as the Soviet 
to-frame joining operation saves North Union and as active as it is in the tech- 


American Aviation 21.45 man minutes per nical fields, the number of high-grade 
scientific publications is extremely low. 


uae. Poor uniformity with other vets and Chobert Automatic Riveter. In addition to the Doklady Akademii 
time spent trimming and resetting are Nauk (Proceedings of the Academy of 
eliminated by using Chobert Blind Rivets—which cost, less too! A well Sciences), which publishes abstracts of 
known high-production riveting system in commercial fields, Chobert no more than four pages, we can dis 
is recognized for outstanding results in the airframe industry. cover only 25 Soviet publications for 
the entire range of the natural and 
‘ The Chobert Blind Rivet has a tapered hollow shank applied sciences. 
Here’s how through which a mandrel can be Saeed This mandrel F 0 Govie < publish important re 


the Chobert is loaded into a pneumatic riveting gun. The rivet, sults in basic research (mathematics 
Automatic with the installed mandrel, is placed in the pre-drilled ain reves ‘ 

alt lal hole in the material. When the trigger on the physics, ¢ remustry, geology, D1ology, 
Riveting System pneumatic riveting gun is depressed, the mandrel is | and their subsidiary fields) but very 
works ! withdrawn through the rivet shank locking the rivet fe Ww enginecring joul nals ¢ ompal ibl« i 

securely in place in the qructure. for instance, to the Aeronautical Re 


\ v or re > "~ yf 
Let Chobert work and save for you now—get full details by writing view or the Proceedings of the Ameri 
can Society of Mechanical Engineers 


for Chobert Automatic Riveti e : 
r rt Automatic Riveting System brochure. Ouly two Soviet joands publish = 


ticles on applied science—Prikladnaya 


Av PAT EO WN chobert— Potented — Reg. U.S. Pot. Of. \latematika i Mekhankia and Izvestia 
Akademii Nauk, Otdel Tekhnicheskikh 


D EVELOPMENTS INC. ee Nauk (Applied Mathematics ind Me 
-"4 — 4 | chanics and the News of the Academy 
_ 7210 SOUTH VICTORY BOULEVARD, BURBANK, CALIFORNIA of Sciences, Division of Technical Sci 
— . ooo ih ences). Various universities and insti 
= De - akne tutes publish reports and proceedings 
ow Re oer eng, pits - — —— } in = unsystematic way—but not on 
: - § : ' = matters pertaming to specific products 
—_ 7 or engineering know-how. 


Burbank + Chicago + Denver'* Fort Worth.» Kansas City + London, England + New York" San Francisco 5 Seattle + Toronto, Canada + Wichita \pparently security regulations make 
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Aircraft Controle 


TYPICAL BARBER-COLMAN 
TEMPERATURE CONTROL 
SYSTEM COMPONENTS 
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AIRCRAFT CONTROLS « AUTOMATIC CONTROLS - 


OVERDOORS AND OPERATORS 
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Designed to carry the latest types of aerial cameras, the 
Republic “Thunderflash” high-speed photo-reconnaissance 
plane is capable of perfofming a wide range of missions. 
Teamed with a B-36 aerial carrier it is able to 

photogtaph almost agy arca in the world! To constantly 
4 camera area temperatures at 75°F, a Barber-Colman 


icropulse” temperature control systema was chosen. 


The “Micropulse” system used on the RF-84F is just one of the 
many types of Barber-Colman temperature control systems built 
for military, commercial, and business aircraft: cycling, full pro 
portional, floating, electronic, transistor, magnetic amplifier, and 
polarized relay 


The complete line of Barber-Colman aircraft controls includes 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele- 
ments. Consult the Barber-Colman engineering sales office near- 
est you: Los Angeles; Seattle; Baltimore; New York; Montreal; 
Melbourne 


Barber-Colman Company 


DEPT 1, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


NSTRUMENTS + SMALL MOTORS «¢« AIR DISTRIBUTION PRODUCTS 


TAL CUTTING TOOLS « MACHINE TOOLS «+ TEXTILE MACHINERY 





-AND DELIVER ON TIME 


A basic principle of good football-play is to keep an 
eye on the ball. The principle is applied by Hayes 
to aircraft IRAN jobs and overhaul-modification, 
with result that Hayes consistently has met its 
delivery schedules for over 2'% years. 

Hayes’ delivery of modified, overhauled and IRAN- 
conditioned aircraft, of wide variety in size and 
condition, has been considerably in excess of 1500 
aircraft. Most of these conversions have involved 
major engineering, tooling and manufacturing pro- 
cedures. All of these contracts have been adminis- 
tered under a good, sound Cost Control System. 

From -research in aerodynamics and electronics, - 
through design, engineering, tooling, fabrication, 

“assembly and flight testing, the Hayes organization 
keeps ‘‘its eye on the ball’’ for delivery on schedule. 


AIRCRAFT ENGINEERS WANTED 


With over 6,000 employees, Hayes is a competitive industrial facility for 
modification and maintenance of aircraft, including guided missile work ond 
engineering design for all types. Opportunities are open for experienced 
aircraft design engineers, and graduate students in engineering. Write 
Personne! Department. Pe ee 
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it an offense to divulge without authori- 
zation the plans or details of any device 
which plays a significant part in the 
country's economic and military plan- 


ning. All material suitable for publi immediate 24 hou service 
cation in an enginecring journal is for transients . . . lowest price — fastest service 


therefore classified. 


There seems to be, however, some : highest skilled workmen 
relaxation of these rules, and recently 
several engineering research journals 

5 » 
have appeared: Telomechanics of Au- WE FINANCE MAJOR OVERHAULS 
tomation (1940); Radio Technique 
(1945): Electricity (1951): Acoustical and save you money, too! 


Journal (1955); Heat Engineering 


(1954), among others. While they do Specialists on Douglas DC-6, DC-4, DC-3, 
not describe actual products, they show C-46. C-47. PBY and all executive aircraft. 


some experimental equipment and dis 


cuss fundamental engineering know Completely equipped station and shops. 
how ‘ ‘ ‘ } 

(he very limited Soviet scientific Airframe, cagmes rebuilt, t metal, 
publication effort explains many in electrical welding, custom interiors, 
stances of duplication of effort, especi Pi J " 

radio installation and repair. 


illy in the fields of auxiliary equipment, 


ind some serious delays. For instance, contract your maintenance at huge savings 


the aeronautical engineering profession 


developed an engine regulator which send for our estimate on your next job. 
the compressor builders had success- CAA approved station N 14011 


fully used for three vears. 


This serious failure of communica Prime contractors on 


tion is only partly due to overorgani- irf 

zation within a ministry, lack of over overhou! 
ill scientific and engineering planning, ; 

ind overwork of key personnel. In the 

main it seems to be a product of the LONG BEACH AE MOTIVE 
secretiveness of the Soviet atmosphere Long Beach Municipal Airport, Long Beach, 

where the leadership of one ministry 
does not trust that of another, where 
all fear to let information leak abroad, 
ind where many people may hesitate 

to publish results and ideas which may THREE-AXIS 
later become controversial and haunt 


he er ST> PLIGHT SIMULATOR 


CONCLUSION 


Fundamental purpose of Soviet edu 
cation in aeronautics—as in all other 





Providing a flight table which converts these vector anologs 
ficlds—is to produce technically skilled can be continuously oriented in _—into a position corresponding to 
personnel for the service of the state space with respect to three mut- the defined space vector. 


Thus, Soviet education in aerody vally-perpendicular reference 
namics is, in a sense, a branch of air axes, the CTI Dynamic Flight 
craft production. It turns out tech- Simulator can be programmed 
nicians. ; ; directly from the output of a 

Like any other Soviet production computer. Operating wmeocthly 
process, it is designed to turn out a 
maximum number of units of accep 
table standard, and both the standard 
ind the production technique vary 
slightly between research and engineer Viel 

sit 
ing personnel. . Booth No. 38 

It is generally true that a small num a NEC Show 
ber of active qualified scientists is sufh Chicago 
cient to carry basic research forward, 
ind that no country can consistenth 
count on more than a few young scien 
tists with the creative energy required 
to do important new work. The re- 
search scientists, whose basic research 
is indispensable for the development of 
aeronautics—particularly the theoreti 


cians drawing on an old tradition of COLOR TELEVISION INCORPORATED 


original creative work—receive a broad 
fundamental scientific education and SAN CARLOS 6, CALIFORNIA 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 


of any laboratory. 
with no gearing, the instrument y y 


accepts independent voltage Write for brochure 
signals in each of the 3 axes and 
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contribute their full share of new 
knowledge and ideas to mathematics 
and fluid mechanics. 

It is apparent that, in spite of some 
weaknesses, the Soviet educational sys- 
tem has encouraged an increasing num- 
ber of men and trained them 
broadly and intelligently. Led by a 
small group of gifted men educated 
the old regime (Sedov, Loit- 
Frankl, Golubev) or of their 
vounger, Soviet-trained colleagues 
(Christianovich, Krassilshchikova, Fal- 
kovich ), these scientists, acting as small 
flexible task forces, have solved a num- 
ber of theoretical problems wisely se- 
lected to keep Sovict acronautical sci- 


young 


under 
sianski, 


ence abreast of any competitor. 

The situation appears to be less fav- 
orable with the engineers. 

Whereas in the there ex- 
isted a solid pre-Revolution base which 
required only broadening, in engineer- 
ing the Sovict system started almost 
from scratch. Moreover, the regime 
undertook the task of training a large 
engineering force while at the 
time enormously expanding the national 
industrial machine. Appreciable prog 
ress has been made in both directions, 
but much remains to be done to create 
a technical base comparable in 
necring instinct to the American or 
German 


scicnces 
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HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIP MENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 


| General Electric Company 
Section P 220-10, Schenectady 5, N. Y. 


Please send me new bulletin GEA-6285, | 
G-E Specialty Heating Equipment. 


C for immediate project 
(C) for reference only 
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The main difficulty consists in a 
chronic shortage of qualified educators. 
(hose available are perpetually over- 
worked and thus unable to perform at 
top efhciency, and the number of young 
men qualified to enter an engineering 
teaching career remains disappointingly 
below requirements, 


Overspecialization 


Problem of training a maximum num- 
ber of engineers for specific tasks gave 
rise at first to a policy ot overspeciali- 
zation. Although this fault has been 
corrected to some degree, and special- 
ization now tends to be by ministry 
rather than by narrow specialty within 
a ministry, it is still a source of in- 
cfhciency and duplication of effort. 

We already have pointed out that a 
ministry of major importance, the Air- 
craft Construction Ministry, can effec- 
tively integrate the various functions of 
the institutions and men under its 
control; but this integration and the 
interchange of technical know-how tre- 
sult from the fact that the ministry’s 
technical activities are completely con- 
trolled by a small group of men. Thus 
coordination and planning are effected 
on a personal basis rather than as a 
consequence of the total prevailing pro 
fessional attitude of the engineering 
community as a whole. 

If the aeronautical industry is typical, 
we would judge that the Soviet engi- 
neering community does not yet have 
cither the broad outlook or the physical 
means (such as professional journals 
and meetings) for really deep integra- 
tion of its varied capabilities. 


Declining Fervor 


[here is reason to believe that the 
pressure of the Soviet regime to en- 
force a rigid standard of political con- 
formity and the appearance of a new 
self-perpetuating ruling class have dis- 
sipated much of the fervor aroused in 
the first generation after the Revolu- 
tion. There is evidence that the young 
are eager but soon learn a fatalistic, 
somewhat cynical acceptance of orders 
from above, and that they seek to im- 
prove their personal lot by “playing the 
angles” of the system rather than by 
exercising their initiative to suggest or 
put into effect improvements of the 
products or operations for which they 
are responsible. 

In this connection, we 
the impressions brought back by a 
number of German engineers recently 
returned from the Soviet Union, where 
they had worked for several years in 
fairly close contact with a number of 
Soviet aeronautical and electrical engi- 
neers, and who were interviewed by the 
author. The following is a summary 
of their observations: 

So far as the technical part of his 
training is concerned, the Sovict en- 


summarize 
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HOT TIP 


One day not many months from now a Martin 
rocket —carrying the first man-made earth satel- 
lite— will depart this world at an unheard-of speed 


of 18,000 miles per hour...destination, outer space. 


This coming moment in history points up a 
significant fact: 
No other company in the aircraft world knows 


more today about tomorrow. 
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ALL THESE FEATURES 
CONTRIBUTE TO AC’s 
LONG, LONG LIFE! 


The electrodes of AC Spark Plugs 
“are welded, crimped and brazed 
to make them last longer. This 
extra three-way protection greatly 
extends the life of AC Spark Plugs. 


AC's exclusive “no-leak” Conducta- 
* seal maintains proper heat range 
of plugs . . . prevents electrode 
erosion caused by improper heat 
distribution. 


Sealed copper-core electrode pre- 
"vents “copper run-out” . . . keeps 


AC Type 271 


e? ..LONG., 
LONG 
LIFE! 


Remarkable results are being achieved by 
Type 271 and 275 AC Spark Plugs in regular 
commercial airline use! Remarkable relia- 
bility! Remarkably long life! 

Unusually high operating times are being 
obtained by running these plugs for regular 
service periods . . . cleaning them 

and, after a thorough inspection, putting 
them back in service for an additional run. 
At the present time, some are in the process 
of completing a third run without plug 
failure! 


Try AC Aircraft Spark Plugs in your planes. 
See for yourself the extra reliability and 
longer service life these AC Spark Plugs 
deliver. Check the savings you get with 
AC’s lower operating costs, too! 


Watch BIG TOWN on NBC-TV 


AC SPARK PLUG RY 


THE ELECTRONICS DIVISION 


plugs in good operating condition GM AIRCRAFT 


longer. GENERAL 


moross| SPARK PLUGS 


OF GENERAL MOTORS 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miomi Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airme- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 

Compony: Dallas, Texas; Kansas City, Kansas. Van Dusen Aircraft Supplies, inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East 
Boston, Massachusetts; Alexandria, Virginia. Standard Aero Engine litd.: Winnipeg, Manitoba; Vancouver, B.C.; Edmonton, Alberta. 





ginecr covers as much ground as _ th« 
iverage Western engineer even though 
his outlook is narrower and his range of 
technical interests and skills somewhat 
smaller 

He often displays a preference for 
theoretical solutions even when they arc 
learly less effective than a simple ‘test, 
cither because it is easier to apply a set 
f formulas from the book, or as a 
trange, persistent remnant of the un 
proletarian prejudice that brainwork o1 
paperwork is more refined than labora 


t work 


Lack of Responsibility 

But the real weakness of manv Sovict 
ngineers is that thev have never becn 
criously trained to make decisions o1 
to take responsibilities. In their school 
i thev learned what the book said, 
nd even performed experiments accord 
ig to strict instructions; but they scl 
m had enough personal contact with 
their professors to argue with them, and 
ertainly the psvchological climate did 
ittle to encourage initiative 

(hey are ill-prepared to experiment 
with possible new solutions to a given 

blem. Especially if trying something 
new involves the expenditure of stat 


rr nds 


Afraid of Failure 

Soviet engineers are afraid of b« 
ing blamed in case of failure. Thev also 
cem to have difficulty in starting a prob 
lem—although once under wav they us« 
their extensive knowledge cffectivel 
ind bring their tasks to a generally suc- 
cessful conclusion 

It follows, of course, that they are ex 
cellent adapters and improvers of for 
cign ideas and equipment even when 
thev fail to give credit where credit is 
duc 

The lack of initiative, the lack of faith 
in experiment, and a certain reverence 
for academic title are illustrated by the 
following incident reported by a return 
ing German who was at the time en 
gaged in helping design an electronic 
control circuit at a Sovict research in- 
stitute 


Talented Group 

The Soviet leader of the group respon 
sible for that design came to him to ask 
what power input would be required to 
obtain a certain signal from a new tubc 
The German said 

“I do not know.” 

“But you are a German professor, 
can’t you calculate it? 

No. Let us trv several values of in- 
put power and find out.” 

l'o which the Soviet engineer said 

“Oh! you German scientists! You 
know the answer, but you won't tell 
us 

It is our conclusion that there exists 
in the Soviet Union a group of talented 
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Pachmayr 
quarter-turn 
universal 
grip range 
fastener 


Only Pachmayr 

gives you 

positive lock 

greater grip tolerance cpr ONTING way 


Universal Fasteners for their 
. instrument cases and rack structures, 
higher strength like the one illustrated below. 
Pachmayr flso serves other 
leading manufacturers. 


e meets MIL-F-8490... WRITE FOR DATA. Find out how 
sas : easily Pachmayr Fasteners solve any 

e positive mechanical lock (not a panel and structure problem. Write 
spring ) - H today for complete specs ard samples. 


e higher strength universal grip 
range, essentially a nut-bolt 
combination . . . 
e offers more cost-saving, superior- 3 : 
performance advantages : a 
Y I 


fastener division 


CORPORATION 


2222 SOUTH FIGUEROA STREET e LOS ANGELES 15, CALIFORNIA 
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ne. eae 


— | people with drive and ambition who 
ee Dearest Narsha: generally are permitted to reach the 
a» Add So you're back in the classroom, teaching nuclear | top, sometimes quite rapidly; that their 
AE physics at Bratberg Abnormal! I know you're | number has increased as a direct result 
TO: NARSHA PALMER happy, with all the tykes trooping up the hill | of Soviet educational policy; but that 
to school, bringing you apples, candy, and home- | there are a few men who carry the 
made rutabaga preserves. Gosh knows, they must be happy, Soviet engineering apparatus on their 
with an instructress who's 27, 100 lbs., 5°, brown-eyed, brown-haired, and shoulders. being simultaneously teach 
pretty as a new red top. Modern education is great, and one of the great- crs, scientists, and designers There can 
est things of all is how you discipline ‘em without ever layin’ a hand to be little doubt that the abilitv and 
their little backsides. Believe me, it was different when I was a kid. knowledge of this nucleus is on a par 
I got scars the size of flapjacks to prove it, too. So you won't think with that of the best men in similar 
I'm still a dunce, I want to tell you a pilot NEVER gets through educating positions anvwhere. but at the present 
himself on the latest developments for safe, all-weather flying. This time these men do not have adequate 
week, I've boned- support. 
up on literature 
Southwest Airmo- By The Book 


7 a hom "Ie 
a Lita ain 








: ) tive sent me about It is our conclusion that the cross 
28.) B. F. Goodrich section of engineers in the Soviet 
‘ products. Like the Union has not yet acquired that degrec 
the age-old laws of of engineering “feeling” which onh 
physics, the princi- broad familiarity with machinery can 
ples of B. F. Good- bring; that they work by the book and 
rich design and fabri- require detailed direction. 
cation always remain For this reason, excellent designs 
fundamentally true and must be adapted to inferior execution, 
reliable. Falltime for ind tooling or high-grade workmanship 





& pilot is De-Icer time is reserved only to keep parts of the a 

and De-Icer is synonymous sembly. 
with B. F. Goodrich. I'm During World War Il. the United 
having SAC install the latest States supplied the Soviet Air Force 
B. F. Goodrich De-Icers on my with a number of P-39 Airacobra fighter 
airplane, along with a new set planes, not representative of the most 
of B. F. Goodrich’s famous effective American designs but not 
tires and tubes. Those substandard in low-altitude perform 

items, plus my plane’s ance. 
B. F. Goodrich Rivnuts, A Soviet scientist now living in 
brakes, wheels, and fire- England reports that streamlining mod 
resistant gas and oil cool- ifications introduced on the basis of 
ant hose make me about as tests made at TsAGI added 10% te 
otnestes 8 Siyin’ aon as the top speed of the aircraft. But when 
there is in the sky. Back to Soviet production facilities attempted 
BeaSeqvs-—-theve's enty ous to duplicate the aircraft their lack of 
motel BS. F. Goodrich can’t skill in structural design and inferior 
tops My helf-pint De-Iein® tooling resulted in less efficient use of 
Svhest Gare. Yeu'se te material and a structural weight increase 
cream of the. crop! of 12% for the same payload. 

work 


“— It should be noted that, since 
ove, e . 
Ady of the more expert Soviet enginecrs 
is rigidly channeled into fields con 


sidered to be of first national impor 
DALLAS, TEXAS tance, there is a marked difference in 
standards and achievements between 
the aircraft industry, whose operation 
we have seen to be on the whole quite 
efficient, and, savy, the automobile in- 
dustry, which any Soviet magazine pic- 
ture proves to be backward indeed. 
Lastly, it is our view that, although 
a long-range Soviet policy of industrial 
expansion in the future and the train- 
ing of additional teachers should pro- 


~ 


s e vide an increasing supply of engineers, 
4135 GAP “A ind in particular ce «le the shaky 
* AMS © 4372 a base on which the Soviet engineering 
* MIL-T-6735 vy : leaders are now perched, it is doubtful 
, whether sufficiently general self-reliance 
in technical matters is likely to be de 
veloped without extensive changes in 
the entire Soviet approach to the prob- 
lem of education. 
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This needle-nosed, stub-winged Lockheed 
F-104A Jet packs more punch per pound 
than any fighter ever built. Its Honeywell 
Transistorized Fuel Gage System weighs 
only 2-1/2 pounds complete with indicator- 


amplifier unit and two tank units. Despite 


its low power requirements this new gage is 


accurate to within 2% with any fuel load. 
Sub-miniaturized fuel measurement systems 
are another example of the way in which 
Honeywell Aero anticipates the instrumentation 


needs of modern jet aircraft. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





ition who 
reach the 
that their 
t result 
hat 
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with 


AIRCRAFT 
COMPONENTS 


s of manufacturing today’s 
% Hower jet aircraft engines is the 
assembling of the finest engineering and 
production skills into a masterpiece of 
American ingenuity. 


The prime contractor must be concerned 
with the ability of hundreds of sub-contractors 
to produce components to the rigid quality 
demanded by aircraft specifications. 


American Welding supplies welded rings 
and components to major U. S. jet engine 
manufacturers. 


Let Amweld’s Industrial Products Division 

study your problem in circular welded 

components. Better yet, send us your 

blueprints and then your production can be 
ce: < “well on its way with Amweld.” 


a 


Mire, 


On 6 ime SE 


WELDING FABRICATING MACHINING 


THE AMERICAN WELDING & MANUFACTURING CO, 
420 Dietz Road Warren, Ohie 


AMERICAN WELDING 
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TWO-STAGE SHOCK ABSORBERS fitted to ski landing gear of Stroukoff YC-134 pantobase assault transport aid later stability of nar- 
row-tread gear and helps compensate for wide variety of surfaces from which the plane can operate. Soft first stage of the shock absorbers 
is soft and provides an effect similar to that of a tire, the second stage is stiffer. YC-134 is a development of the C-123. 


Landing Gear Design Problems Solved 


By Russell Hawkes 


Cleveland—As airplane design moves 
into the realm of supersonics and max- 
imum gross weights pass the hundred- 
ton mark, landing gear weight and size 
problems are assuming more and more 
prominence. 

Not that efforts to minimize the 
weight and size of landing gear are new. 
A comparison of the DC-3 landing gear 
with that of any modern transport will 
show how the relative size of the gear 
has decreased, although it handles ever 
increasing loads and landing speeds. 

But an even greater pace of improve- 
ment has been necessary as aircraft have 
become faster, heavier and more com- 
plex 

Problems include lack of space due to 
thin wings, crowded fuselages, more 
fuel; big weight differences in landing 
ind takeoff; aerodynamic heating and 
proximity to jet engines creating the 
need for heat-resistant metals. 


Developed Sealing Technique 


Cleveland Pneumatic Tool Co., 
which has designed and manufactured 
the landing gear on perhaps half the 
big, fast airplanes in the country, is 
moving forward on some of these. One 
of its big accomplishments has been 
the development of a sealing technique 
which has raised the limits for landing 
gear by pressures so they bear greater 
loads. 

Key to this phase is Static Permis- 
sible Cylinder Pressure, as expressed 
in the equation showing the factors 


AVIATION WEEK, September 10, 1956 


involved in the landing gear problem: 


Shock Absorber Area = 
Percent Total Weight Supported x Maximum Gross 
Static Permissable Cylinder Pressure 

In this equation, Static Permissible 
Pressure was the limiting factor. Here- 
tofore, it has not been increased (there- 
by increasing the size of piston and 
cylinder) because pressures greater than 
1,000-1,200 psi. caused seals to leak 
and cylinder walls to fail. But Cleve- 
land Pneumatic Tool developed sealing 
techniques which raised the static per- 
missible pressure to 3,000 psi., using a 
variation of the standard “O” ring 
seal and to $8,000 psi. using a new type 
of packing gland. With a suitable beef- 
up of the piston face and cylinder walls 
the latter development reduced piston 
area eight-fold. 

These seals are intended for use with 
the conventional oleo-pneumatic shock 
absorbers which are filled partially with 
air and partially with oil. The air, com- 
pressed by the weight of the airplane, 
acts as a spring. Oil damps out the 
bounce from the air spring as it flows 
through a metered orifice by slowing 
the reaction of the shock absorber. A 
tapered metering pin rising from the 
piston face and passing through the 
orifice increases the restriction of oil 
flow and stiffens the action of the shock 
absorber as it approaches the fully com- 
pressed position. 

A “liquid spring” shock absorber, 
filled completely with oil, has been 
developed by Dowty Ltd. of England. 
It is based upon a mechanical packing 


static 


This 


gland capable of withstanding 
pressures of 20,000-25,000 psi 
highly efficient shock mini- 
mizes both diameter and length. The 
stroke is short because oil may only be 
compressed about 8% from its original 
volume. As a spring, oil has the advan- 
tage of a more nearly linear load-stroke 
curve than air. At compressed end of 
the stroke range the pressure rises more 
rapidly than volume sinks. This pro- 
duces greater tendency to bounce past 
the equilibrium position 

Because of the short stroke of the 
liquid spring, a number of applications 
have the landing gear articulated to pro- 
vide a mechanical advantage allowing 
the wheel more travel. Another benefit 
from the articulated gear is that the 
wheel moves aft in the first part of the 
compression stroke, thus absorbing some 
of the dynamic loads imposed by the 
sudden spin-up of the wheel from zero 
revolutions to landing speed at the 
moment of touch-down 


absorber 


Licensed by Dowty 


Small size permits the designer to 
build a light alloy landing gear leg 
around the shock absorber to take all 
loads perpendicular to the leg and free 
the shock absorber of all loads except 
that for which it is primarily intended. 

Cleveland Pneumatic Tool has been 
licensed by Dowty as the exclusive 
American manufacturer of the liquid 
spring shock absorber. CPT predicts it 
will be widely used in American military 
aircraft. Currently, the only American 
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precision switches | Hf 
HONEYWELL 


»+.- THEIR USE IS A PRINCIPLE OF GOOD DESIGN 


continuous 


developments by 


MICRO SWITCH 
specialists in 

aircraft switches 

MEET NEW SWITCH PROBLEMS 


OF THE INDUSTRY 


HERE ARE A FEW EXAMPLES 








MULTIPLE CIRCUIT 
TOGGLE SWITCH 
MEETS PROBLEMS 
OF SIZE, WEIGHT, 
AND CAPACITY 


Sixteen reliable, small-size MICRO subminiature 
switches are the components of this Type “aT” 
toggle switch. The switch was designed by MICRO 
SWITCH engineers for the control of 16 electrical 
circuits in a jet fighter. 


The switches are single-pole double-throw and the 
assembly is operated by a single bat handle. Eight 
of the switches are operated with each direction of 
the toggle motion. 


This entire 16-switch assembly is but 2-25/32” in 
height, including bat handle. It weighs 3.83 ozs. 


(Send for Catalog 75a —‘‘Subminiature Switches’’ ) 


THIS HIGH TEMPERATURE 
SWITCH OPERATES 
RELIABLY FROM 
—50° TO +1000°F 


Aircraft designers have found 
this switch an extremely de- 
pendable component for the in- 
creasing number of high tem- 
perature aircraft applications. 
Only laboratory-tested, heat- 
resistant materials are used in the manufacture of 
these switches. The switching element is mounted 
on a ceramic block and protected with a corrosion- 
resistant monel enclosure. This switch is available 
with pin plunger and roller plunger actuators, in 
addition to the panel mounting design shown. 


This is a compact, lightweight, reliable precision 
switch capable of meeting a wide range of applica- 
tions where the switch is exposed to extremely high 
temperatures. For example, as a signal switch 
located on a jet engine afterburner. Operates reliably 
in temperature ranges from —50°F to +1000°F. 


(Send for Catalog 62—‘‘Basic Switches’’) 


PRECISE 
PERFORMANCE 
AT SEA LEVEL 
OR 100,000 FEET 
ALTITUDE 











This is but one of the rigid 
tests that the MICRO SWITCH 
‘*pen’’ Series switch must meet 
to assure that it will give 
reliable, long-life performance 
in many kinds of aircraft 
service. 

Its precise performance is constant whether 
ice-coated at —65°F or heated to +180°F. 
A thousand hours in salt brine spray or 30 
days’ operation at 104°F and 95% humidity 
still finds it going strong—and precisely. No 
chattering of contacts, no loosening of parts 
occurs during vibration tests of 10 to 500 
cycles per second. 





The micro “EN” is completely sealed, 
cylindrical in shape. Its performance gives 
a new concept for airborne switches. 


(Send for Data Sheet No. 105) 


THERE ARE ALWAYS 
NEW SWITCHES 
BEING DEVELOPED AT 


MICRO SWITCH 


Years of experience with aircraft 
switching problems mean that 
MICRO SWITCH engineering is rarely 
faced with an entirely new 
precision switch problem. 


Thus MICRO SWITCH frequently is able to come 
up quickly with a new switch, a new assembly 
or a new circuitry design that is a perfect solu- 
tion to a complex problem. 


There are many advanced switch designs being 
developed at MICRO swITCH all the time. Some 
of them may easily turn out to be the switch 
you need. 


It will cost you nothing to consult with micro 
SWITCH engineering personnel. If necessary we 
_can develop an entirely new switch or switch 
assembly. Specialists are located at MICRO 
SWITCH branch offices in key cities. Call the 
-one nearest you today. : 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Toronto 17, Ontorio « FREEPORT, ILLINOIS 











SIMULATION of landing gear contact with concrete runway is provided in this test rig, 
providing measurement of dynamic forces acting on landing gear structure and shock 
absorber. Wheels are driven to high speed by smaller motor-driven wheels (right) then 
slammed against concrete by drop press. Forward motion can also be duplicated. 


application on a production airplane is 
in the CPT designed articulated gear of 
the Lockheed F-104. It is more widely 
used in Britain and Canada. Foreign 
ipplications include the English Electric 
Canberra, both Hawker jet fighters, the 
Avro-Canada CF-100 all-weather fighter 
and the Fokker F-27 Friendship turbo- 
prop transport. 

While the liquid spring shock ab 
most efhcient, it does not 
provide the smoothest or 
softest ride. For this reason the oleo 
pneumatic absorber is expected to con- 


sorber is 
nec ssarily 


tinue m service where smoothness 1S 
more important and 
tight This probably will include the 


heavy passenger carriers. 


space 1s not so 


Weight Difference 
A difficult problem in shock absorber 


design is posed by the vast difference 
in weight of a jet transport or bomber 
when it takes off full of fuel and when 
it lands with its tanks nearly empty. 
In non-stop transcontinental flights 
these planes will burn off at least 24 


IMPACT LOADS up to 60,000 psi. of piston 
area can be borne by this small liquid-spring 
shock absorber tit. Piston is attached to 
structure, cylinder moves with wheel. 
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tons of fuel. A landing gear that would 
provide excellent shock absorption at 
heavy weights would be much too stiff 
at light weights. Conversely, a good 
shock absorber for light weights would 
bottom with the tanks full. A  satis- 
factory compromise only can be reached 
by paving a weight and size penalty. 
An approach being adopted by CP 
is adequate for both ends of the weight 
scale and minimizes the penalty The 
new approach is a “two-stage piston.” 
Che first stage is a relatively small pis 
ton with sufficient area to support the 
iirplane at light weights. The second 
stage is a packing gland which is free 
to travel up into the cylinder with the 
first stage piston after the shock ab 
sorber has been compressed far enough 
for a ring on the piston barrel to pick 
up the gland. When the packing gland 
begins to travel with the piston, the 
piston face area is effectively increased. 


Effect of Time 
Che Stroukoff YC-134 pantobase as 


sault transport uses this type of shock 
absorber. Stroukoff engineers say the 
soft first stage provides some of the 
effect of a tire for the pantobase skis. 
rhey report that it also offsets lateral 
instability on the ground that results 
from the short coupling of the fuselage 
mounted skis, When a wing drops the 
low-side shock absorber stiffens as the 
second stage is picked up. 

The demand for shock 
higher efficiency, smaller siz« 
fore higher internal pressures has cre 


ibsorbers of 
ind there 





Official United States Navy Photo 


your career 


Equipment to catapult or arrest air- 
craft... energy absorption devices 
tow-target reels and air-sea rescue 
winches These are all part of a day's 
work at All American — just a few of 
the challenging, stimulating develop- 
ments that can launch your career into 
an outstanding future 


A young organization with young 
ideas, All American offers you, Aero 
and Mechanical Engineers, a chance to 
perform in a wide variety of projects, 
with generous recognition of your abil- 
ity and plenty of assistance in develop- 
ing your own ideas 


Write now to Ray Janney, Chief 
Engineer, for more facts about All 
American. Your correspondence, of 
course, is confidential. 


HAC HAmertcite 
Cnginecring 


Company 


OELAWARE 
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YOU SELL TIME 


eer 


---and so do WE ! 


Time is what sells tickets in the aviation industry . .. because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul... and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U.S. is supplied 
by Sinclair. No better proof of dependable time-savings could be cited. 


SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE, NEW YORK 20, N. Y. 





ated a demand for ultra high strength 
steels to minimize the weight penalty 
of the beef-up necessary to cope with or 


the high pressures. 


Chrome-molybdenum-nickel 
landing gear is 
a strength of about 
It is possible to heat 
300,000 psi 
but this reduces the ductility of the 
metal transverse to the grain and there- 
fore its transverse tensile strength. 
Because of this, the danger of failure 
under bursting stresses such as those 
encountered in a pressurized cylinder 
Heat treating to ex- 


(4340) now used 
heat treated to 
150,000 psi. 

treat the stecl 


are increased. 


tremely high strengths also increases 


to above 





“notch sensitivity’ (concentration of 
stresses at the edge of a notch, chip, 
flaw). High notch sensitivity in 
creases the danger of minor surface 
damage spreading and deepening and 
resulting in failure. A few steel com- 
panies are now cooperating in an effort 
to control the reduction in transversal 
ductility which takes place when the 
metal is extruded by varying heat treat 
temperatures in conjunction’ with 
changes in the chemical structure of 
the steel. Buyers requesting this con- 
trol are specifying rigid and thorough- 
going inspection of output. Strips of 
steel cut transverse to the grain and 
shock absorber cylinders formed from 


stecl 





aq 
. C-A-C > 
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MAGNETIC AMPLIFIERS 


& TRANSFORMERS 


MAGNETIC AMPLIFIERS. Custom computer ampli- 
fiers with high stability and linearity can be designed 
having single or multiple inputs to your specific 
needs. Servo drives and relay actuators are also avail- 
able. Frequency selective networks can be integrally 
designed to provide additional useful control func- 
tions. Proven packaging techniques insure minimum 
size—proven toroidal construction assures highest 
performance. 

Typical Temperatures............ — 60° C. to +150° C, 

Typical Line Frequencies........ 60cps to 6000cps 











MISSILE POWER TRANSFORMERS. Recommended | 


for supply frequencies above 400 cps and where size 
performance and reliability are factors. Thin nickel 
alloy toroidal cores reduce core losses. Toroid struc- 
ture cures stray field problems. 


SEALED MISSILE POWER SUPPLIES combining 
toroidal power transformers, toroidal filter chokes, 
hi temp capacitors and silicon rectifiers. These units 
offer multiple outputs and low ripple. Low stray 
field of toroidal elements obviate usual internal 
shielding. Mag regulation where required. 





LAMINATED TRANSFORMERS AND INDUCTORS 
A complete line of laminated constructed units are 
now available through CAC. Our highly qualified 
engineering staff, a well complemented laboratory, 
humidity controlled production facility with modern 
manufacturing equipment guarantee conformance 
with any specifications. Both power and audio trans- 





formers employing advanced techniques can be sup- | 


plied either hermetically sealed or encapsulated to 
150° C. ambients. Catalogs, supplied upon request, 
cover a wide range of standardized designs including 
omnirange and ILS Filters. 





a 








PRECISION RATIO COMPUTER TRANSFORMERS. 
Toroidal form of construction is ideal for designing 
precision ratio transformers since the turns of wire 
are applied to and adjusted on the core. Normal pro- 
duction procedure of zero turn accuracy, high per- 
meability cores, low phase shift, and near unity coup- 
ling will yield laboratory quality on any production 
run. Advanced design and newest packaging methods 
provide optimum performance with minimum size 
and rugged construction, 


Catalogs on Individual Components are Available on Request 





COMMUNICATION ACCESSORIES CO. 


World’s Largest Exclusive Producer of Toroidal Windings 


the same billet of stock are heat treated 
together and the strips are pulled apart 
as a check on the quality of production. 
Cleveland Pneumatic plans to replace 
the test strips with rings which will be 
crushed as test specimens. It is believed 
this is a better measure of transversc 
ductility. 


Machining Problem 


Another disadvantage of ultra high 
strength steels is the problem of machin- 
ing them. Constricted operations such 
as tapping holes less than an inch in 
diameter are especially troublesome be- 
cause of the difficulty of designing cat 
bide cutting tool mounts with adequat« 
lateral strength in such a small space 

Stecl heat treated to ultra-high 
strength also is more subject to em- 
brittlement by hydrogen ions transferred 
to the steel when it is electroplated with 
cadmium to provide the extremely hard 
wearing surface that is desirable in 
shock absorber barrels. When heat is 
treated to lower strengths the steel re- 
tains enough ductility to make the 
electrolytic embrittlement unimportant. 
Baking of the plated steel drives out 
some, but not all of the hydrogen. 

One solution to hydrogen embrittle- 
ment may be to replace cadmium plat- 
ing with bake-on enamel plating. A dis 
advantage of enamel plating is that a 
crack or chip would permit corrosion to 
spread in the steel beneath the enamel. 
Cadmium plating is self-healing. Small 





TWO OF THREE drop test rigs used by 
Clevéland Pneumatic Tool Co. to evaluate 
landing gears for a wide range of aircraft. 





HICKMAN MILLS 


Firm builds about half of landing gears 


used by major aircraft. 





USS OC PHONE KANSAS CITY, SOUTH 
1 Sub awry oO ‘ollir Rad Company 
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“Yes, indeed, we carry full 


stocks of precision fasteners 


at all branch warehouses 


* Masar 


NATIONAL STOCKING DISTRIBUTOR 
FOR STANDARD PRESSED STEEL 


AND COOPER PRECISION PRODUCTS 


Just ONE call to your Kasar 
TWO GREAT S OURCES branch warehouse for ALL precision 


FOR FASTENERS OF QUALITY eileen: 


, j 
i 


LOS ANGELES 
SAN DIEGO 
SEATTLE 
DALLAS 
WICHITA 


TUCKAHOE, N. Y. 





isolating vibration 
from 15,000 horses 


Engine vibrations on the new Lockheed C-130A 
Hercules turboprop transport are effectively con- 
trolled by a Lorp-designed Dynafocal® Engine Sus- 
pension. As a result, this multi-purpose Air Force 
combat plane produces greater comfort, safer opera- 
tion with less structural wear. 

Each of the four Allison T-56 turboprop engines is 
suspended on a special Lorp Dynafocal three-point 
mounting system. Bonded rubber mountings efficiently 
isolate vibrations developed by the 3,750 hp power- 
plants that weigh 2,778 pounds and have a thrust of 
8,000 pounds. 

Most of our modern aircraft rely on LorD mount- 
ings for increased passenger comfort and safety. These 
mountings are the product of Lorp’s research and 
engineering services which are available for the solu- 
tion of your vibration problem. Call your nearest 
Lorp Field Engineer or write the Lorp Manufacturing 
Co., Erie, Pennsylvania. 


ENGINEERS 
TACKLED 
THIS 
PROBLEM 


designers 


NEW YORK, N.Y. - Circle 7.3326 PHILADELPHIA, PA. LOcust 4.0147 
CLEVELAND, OHIO . SHadyside 9-3175 DAYTON, OHIO . Michigan 8871 5 _ and producers 
DETROIT. MICH. - TRinity 4.2060 CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 3392 LOS ANGELES, CAL. - HOltywood 4-7593 of bonded 
BOSTON, MASS. . HAncock 6 -9135 
*“In Canada —Raitway & Power Engineering Corporation Limited” rubber 


LORD MANUFACTURING COMPANY, ERIE, PA. products 


SONnDeD ausee™ since 1924 





OIL QUENCH TANK tempers ultara high- 
strength steel used in Cleveland Pneumatic’s 
landing gears. Steel has been heat-treated to 
strengths 310,000 psi. New materials are 
also handled. 


breaks are soon filled and smoothed over 
with cadmium oxide. 

Titanium, with its high strength- 
weight ratio and good retention of 
strength at high temperatures has long 
been considered as a possible replace- 
ment for steel in landing gears when 
production difficulties have been over- 
come. Titanium is easily galled, how- 
ever, and a plating technique must be 
developed. Cleveland Pneumatic has 
developed a promising method of 
chrome plating by first applying a plat- 
ing of mickel. Another company is de- 
veloping a direct chrome plating process. 
Differences in thermal expansion be- 
tween titanium and the plating are not 
expected to be a problem. Electroplat- 
ing produces an alligator finish of tiny 
plates separated by microscopic cracks 
which allow thermal expansion without 
building internal stresses. The micro- 
scopic cracks also perform a valuable 
function by retaining minute amounts 
of lubricant. 

The development of ultra high 
strength steels may limit the use of 
titanium to aircraft in which heat is a 
problem. Titanium is 60% as heavy 
and 68% as strong as steel heat treated 
to 220,000 psi. If steel can be heat 
treated to 260,000 psi and yet retain 
adequate transverse ductility, titanium 
will be only 57% as strong and the 
strength-weight ratio advantage will pass 
to steel. Aerodynamic heating of fighter 
planes now on the drawing boards 1S €X- 
pected to be great cnough to retemper 
ultra high strength steels to lower 
values of strength and ductility. For 
such applications commercially pure 
titanium is expected to be superior. 





CHERRY “700” 
Aircraft Rivet 


Gives More Effective Fastening 


A new, more effective fastener for 
the aircraft industry has been de- 
veloped and is now being pro- 
duced at the Cherry Rivet plant 
in Santa Ana, California. Desig- 
nated the Cherry ‘‘700,”’ the new 
rivet provides a wide grip range, 
positive hole fill, high clinch, uni- 
form stem retention and permits 
100°; positive inspection. 

The “700” rivet is versatile and 
in many cases one length of each 
diameter will cover all thicknesses 
of material. Also, the sheet hole 
size is not critical as with other 
rivets since the design provides 
positive hole fill even in oversize 
holes. The stem always adjusts to 
fill the hole which affords high 
stem retention independent of 
hole size. 

The manner in which the “‘700”’ 
rivet is set provides high clinch 
by drawing the sheets together 


tightly and uniformly. When the 
**700"" rivet is set, the stem shoul- 
der protrudes above the rivet 
head and gives visual indication 
that the blind upset is properly 
formed, the sheet hole is filled and 
the rivet is properly set. 

This latest fastener advance- 
ment is a typical example of how 
the Cherry Division has paced the 
industry with new and improved 
fasteners and the tools and acces- 
sories for applying them—all of 
which are designed, developed 
and produced in the Santa Ana 
plant. 

This plant is devoted exclu- 
sively to the manufacture of prod- 
ucts for the aircraft industry. 

For information, write for the 
new Cherry ‘‘700’’ bulletin to 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-A, 
Santa Ana, California, 


SHERRY RIVET DIVISION 


Teemnaid Company 


ESTABLISHED 1816 © NEW BRIGHTON, PA. 


In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 





Hose on engines of the C-133A, giant 
military turboprop transport now in pro- 
duction at Douglas, Long Beach Division, 
is made of Silastic to assure maximum 
retention of flexibility even after pro- 
longed exposure to engine heat. 


SILASTIL hose stays flexible at 500F 


Whether the temperature registers —130F or +-500F, 
Silastic* stays elastic ... keeps its shape. That’s why this 
versatile Dow Corning silicone rubber is ideal for jet 
om engine hose, de-icing ducts, fuel tank ventilating hose and 
Get latest data on Silastic alignment couplings on jet engine tubing. Leading rubber 
Mail coupon today companies fabricate Silastic hose, ducts and tubing in 
virtually any size, cross-sectional shape or color. 
Dow Corning Corporation, Dept. 0909 a 1 
Midland, Michigan 
Please send me the latest data on Silastic 


Typical Properties of Silastic for Hose, Ducts and Tubing 
—130 to 500 


Temperature range, °F 
Non-corrosive to metal 





Pressure range Low pressure 
Oil resistance Dependent on type of oil 


Light weight Weather resistant ° Flexible 
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If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


ESE SINUS SEMTRTYAW DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





FLAME-PROOF FABRIC CONNECTOR ELIMINATES 


fire zone fati 
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CASE History 


Supercharger inlet duct conn 
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ARCOSIL FIBERGLASS DUCTING 
OFFERS NEW DESIGN APPLICATIONS 


New techniques developed by Arrowhead in fabricating complex 

ducts, sleeves and couplings from ArcoSil flexible silicone rubber impregnated 

ArcoSil connector replaces metal fiberglass have opened amazing new design possibilities. In addition to 
Chepemnege SAS aas ArcoSil’s ability to withstand heat, vibration and torque-motion-fatigue, the 

materials permit the parts to be formed to almost any conceivable 


shape and size to meet individual specifications. 
A variety of standard constructions offers serviceability under extreme 
high and low temperatures and at various pressures. 


Withstands flexing, Adjusts to Close tolerance tooling and production costs are cut to a fraction, as 
compression misalignment compared with metal, to effect sizeable savings in either experimental or 
and elongation production quantities. Up to 50% weight reduction is possible. 
Flexibility permits crushing without damage and simplifies installation. 





Arrowhead specializes in solving difficult flex-connector problems in fuel, oil 

and air systems. Arrowhead field engineers will gladly provide 

further information and assistance. 

Absorbs torque 
motion and 
wap WRITE FOR ENGINEERING BULLETIN 

describing complete line of 
ducts, sleeves and couplings. 








Many types and sizes 
2330 CURRY STREET, LONG BEACH, CALIFORNIA 
Pioneer fabricators of silicone rubber; Originotors of rubber-fiberglass 
ducting and monufacturers of stainless steel ducting components. 
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U. S. Army Photo 


Firing of 280 mm Atomic Shell at Las Vegas Proving Ground in May, 1953. This shell 
was designed jointly by Picatinny Arsenal and Los Alamos engineers and scientists. 


ARMY ATOMIC MUNITIONS ARE BORN 
AT PICATINNY ARSENAL 


Picatinny Arsenal at Dover, N. J., is composed of a group 
of Ammunition Development Laboratories responsible for 
Army ammunition technical development. Its responsibili 
ties include research and development of ammunition for 
artillery, mortars, and recoiless rifles, mines, grenades, war- 
heads for bombs and guided missiles, and rocket propellants. 

One of Picatinny’s principal laboratories is the Atomic 
Applications Laboratory, which is responsible for Army 
research and development of atomic munitions. This Atomic 
Applications group operates as the nerve center for all activi- 
ties in atomic development for the Department of the Army. 

To execute its mission responsibility, the Atomic Applica- 
tions Laboratory draws not only on its “in-house” capa- 
bilities, but on the facilities of other Army arsenals, proving 
groumds, and on industry. Its “in-house” capabilities include 


an engineering technical organization that uses the full facili- 
ties and capabilities of the arsenal. 

As well equipped as it is to solve the multitude of com- 
plex technical problems which confront it, Picatinny Arsenal 
has no greater asset than the long years of accumulated 
experience and unfailing loyalty of its career government 
employees. A recent example of its effectiveness is the crash 
program which resulted in the 280 mm Atomic Shell. 

Picatinny’s technical capabilities are utilized basically in 
expanding the frontier of mechanical, electrical and explo- 
sive development. 

The scientific personnel in organizations such as the 
Atomic Applications Laboratory will determine America’s 
ability to meet potential aggressors with the most effective 
Atomic Weapons possible. 
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® FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal. ° Dayton, Ohio 


_ 





of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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In Ford Instrument Company shops, equip- 
ment being made under contract with the 
Army Ordnance Corps is precision machined. 





Lockheed F-104 Uses Stability Unit 


Santa Monica, Calif.—To increase its 
useful top speed and ceiling, Lockheed’s 
’-104 Starfighter incorporates a Lear 
designed and built 3-axis stability aug- 
menter. ‘The feature has been part of 
the F-104 design thinking since the 
plane’s very early stages. Stability aug- 
mentation is required to take advantage 
of a Mach 1.5-and-over capability, and 
the F-104 is the first production fighter 
with the feature included from prelimi- 
nary design thinking onward. 


Lear Role 


Specifications, design parameters and 
stability requirements were laid down 
by Lockheed, which also furnished servo 
controls and actuators. Avionic com 
ponents were designed by Lear's 
IPCAL, the California-based design 
unit of the company’s Instrument 
Products Division at Grand Rapids, 
Mich. 

The engineering group is located 
on the West Coast for proximity to 
contractor-customers and USAP’s 
Flight Test Center at Edwards AFB. 

Highlights of the Lear portion of the 
system are: 
¢ Complete transitorization, using sili- 
con transitors and diodes. 

All printed circuitry. 

e Plug-in boards for the six channels 
of the system, each board incorporating 
its own printed circuitry-transistoriza- 
tion. 

¢ New miniaturized rate gyros for sens- 
ing displacement. 

e The entire unit packaged in a mag- 
nesium casting 12x18x5.75 in. 

e A total avionic component weight of 
18 Ib. 

Although the system currently makes 
use of six information channels, eight 
can be used. 


Constant Operation 


The system operates at all times, 
cannot be turned off by the pilot. How- 
ever, monitoring channels are provided 
for fail-safe operation, to preclude ex 
cessive accelerations which could exceed 
the aircraft’s load factor limits. This 
provision for the system was a Lock- 
heed requirement. 

The Lear system spanned one year 
from conception to delivery of the 
prototype. First thinking was in terms 
of a yaw damper, which was soon ex- 
panded to 3-axis stability augmentation, 
and provision in the aerodynamic en- 
velope and systems design was made for 
this equipment. 

The Lear portion of the stability 
augmentation stops at electrical signal 
output to the control and servo sys- 
tem valves, all part of Lockheed’s de- 


sign. 
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Essentially, the stability augmenta- 
tion system is the two inner of the 
four loops of an automatic flight con- 
trol system, being the loops for the 
control surface positioning and body 
stabilization about its own axis. The 
two outer loops, attitude stabilization 
(relation of the plane’s position to 
earth) and flight control (navigational 
tie-in), Lear engineers feel, could be 
added to the current system to provide 
both stability augmentation and auto 
matic flight control (autopilot) without 
too great structural and systems re- 


WHEN YOU'RE ON F IR S . 


You've got to be good! 





vision, and with less weight than two 
separate systems. 

I'he Lear system is the first transito- 
rized stability augmentation system, and 
was thoroughly tested by Lockheed’s 
California Division research laboratory 
prior to installation in the Starfighter 


Problems of High Speed 
Flow Discussed in Text 


“Supersonic Inlet Diffusers,” is the 
first text exclusively devoted to the 
important problems of getting flow into 
high speed aircraft without suffering 
prohibitive propulsive Author 
Dr. Rudolf Hermann introduces his 
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MVEAZAFET ETE SEAMASTER... 


FIRST 


Multi-Jet Attack Seaplane 


HARTWELL 
FLUSH TOGGLE 


and trigger opening action. 


efficiently, and economically. 


HARTWELL 
AVIATION SUPPLY CO. 


9035 Venice Boulevard 


Los Angeles 34, California 
Branch Offices: Wichita, Kans.; 
Fort Worth, Texas 





see eeemene iRST..... 


to conform to applicable specifications for power packs and nacelle. 


Before choosing your flush latches and hinges, just ask yourself one 
question... who was on first? HARTWELL equipment is used by every 
major aircraft manufacturer because it is designed for application. 


Visible in inset are ten specially designed convex latches mounted on 
one of four engine pod cowlings. The toggle mechanism locks in 
place and applied load holds the flush latch closed. Simple tee-bolt 


Produced to exacting aircraft requirements and delivered quickly, 


Manufacturers of Aircraft 
Flush Latches and Hinges, 
Fittings and Cable Terminals, 
New 72 page, 2-color Catalog 
illustrates and gives full details 
of complete line. 























TOMORROW'S AIRCRAFT: One stop closer, 
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This revolutionary a-¢ generator is cooled and lubricated by 
engine oil . . . has no brushes, slip rings, commutator or grease- 
lubricated bearings . . . gives superior performance. 

Westinghouse research in the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 
is fed into the silicon rectifiers mounted on the generator shaft. The 
resulting d-c output supplies the main rotating d-c field. 

Without brushes, aviation gas turbine engine oil can cool and 
lubricate the generator. Oil is pumped through the generator shaft, 
through tubes in the frame casting, and is used in the hydraulic 
constant-speed drive. All heat picked up by the oil is dissipated in the 
engine oil cooler. The generator operates safely with engine oil at 
temperatures up to 300 degrees Fahrenheit. All the usual generator 
trouble spots are eliminated—no brushes or commutating parts to 
wear, bearing lubricant is continuously replaced. 

This is the first generator that is completely integrated with its 
drive, with the engine oil cooling system and with the balance of the 
electrical system. It is completely enclosed; there are no air tubes or 
ducts to occupy space and clutter up the airframe; all external oil 
seals are static and there is no overboard drainage of oil. No addi- 
tional plumbing is required because the extension of the engine oil 
lubricating system is all internal. Now—aircraft altitude and speed 
will no longer be limited by the electrical system—a big step toward 
helping you bring tomorrow’s aircraft... one step closer. _J-91024-B 


J-91024 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion « Airborne Systems Components « Wind Tunnels 
Airborne Electronics ¢ Airport Lighting « Ground Electronics 


Aircraft Electrical Systems and Motors 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TELEVISION ANO RADIO! 
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These new Cutler-Hammer 
One Hole Mounting Lever 
Lock Switches are available 
in constructions to prevent gS 
inadvertent operation from 
any lever position to any 
other lever position. Inten- 
tional operation of the 
switch is accomplished by 
a pull on the lever to unlock 
it and permit its movement 
to the desired position. 


















Cutler-Hammer has long held the re- 

ct of the aircraft industry because 
this company has been part of the air- 
craft industry for 35 years. It has never 
been an opportunist supplier. It has 
pioneered the designs others have fol- 
lowed. It has sought toserve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 
the decades past, Cutler-Hammer engi- 
neers are working closely with the air- 
craft industry’s leaders... thinking 
ahead, planning, designing and building 
for the future. Here is the record: 


Another Cutler-Hammer 








“first” for Aircraft Designers 


Cutler-Hammer now offers the 
first line of Lever Lock Switches 
ever engineered for one hole 
mounting. Lever Lock to pre- 
vent accidental operation without 
cumbersome switch guards that 
obstruct panel visibility. One 
Hole Mounting to conserve panel 
space and provide maximum 
areas for panel markings. 

These are typical Cutler-Ham- 
mer Aircraft Switches... top- 
quality construction, expertly 
engineered. Positive snap action 
with dependable contact pressure 
in the closed position and reliably 
secure contacts in the open posi- 
tion even under the severe shock 
and vibration encountered in 
combat aircraft service. The 





lever seal is of special silicone 
rubber, engineered to outlast the 
operational life of the switch. The 
seal is unaffected by ozone or 
sunlight, oil or water, or extreme 
temperatures, either high or low. 
Cutler-Hammer Lever Lock 
One Hole Mounting Aircraft 
Switches are available in single, 
double or four-pole constructions 
. . single or double throw, with 
or without center “‘off’’ position. 
Designed for minimum parts and 
weight. They solve many air- 
craft design problems. Be sure 
you have complete data now. 
Write or wire today. 
CUTLER-HAMMER, Inc., 
1471 St. Paul Ave., Milwaukee 1, 
Wisconsin. 








What you should know about Cutler-Hammer 


1920 Cutler-Hammer designed and 
manufactured the first line of switches 
ever created specifically for use in air- 
craft. 


1938 Cutler-Hammer designed and 
manufactured the first d-c power relays 
ever created specifically for use in air- 
craft. 


Cutler-Hammer designed and 
manufactured the first a-c power relays 
ever created specifically for use in air- 
craft. 


Cutler-Hammer started devel- 
opment of the first environment-free 
power-‘relays for use in aircraft. 


1953 Cutler-Hammer submitted sam- 
ples and certified test reports on the 
first hermetically sealed power relay to 
WADC and Bu. Aer. Cutler-Hammer 
configuration was adopted as industry 
standard by ASG. 


Cutler-Hammer designed and 
manufactured the first one hole mount- 
ing Lever Lock aircraft switches. 
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subject by comparing aircraft inlets to 
supersonic wind tunnel diffusers. Be- 
cause slowing down flow from super- 
sonic to subsonic Mach numbers in 
each case can rob the system of so 
much energy, this process has become 
one of the foremost acrodynamic sub- 
jects of our day. 

Hermann reinforces the mathemati- 
cal development of inlet theory with 
illustrations and photographs of typical 
inlet configurations. He ends up his 
book by touching on the complexities 
of “buzz” phenomena wherein the 
shock won't stay put but oscillates back 
ind forth between being progressively 
swallowed by the inlet and being rap- 
idly disgorged. 

Supersonic Inlet Diffusers and In- 
troduction to Internal Aerodynamics, 
by Dr. Rudolf Hermann, $16, Minne- 
apolis-Honeywell Regulator Co., Min- 
neapolis 13, Minn. 


Cloud Seeding 


Australian airborne meteorological research 
equipment inventory includes silver iodide 
generator (above) used to seed clouds with 
hygroscopic water drop and ice crystal 
nuclei in weather modification experiments. 
\irfoil shaped device (below) is indicator of 
liquid water content of clouds and may 
be used to determine when cloud is ripe for 
seeding. Instruments are mounted on a 
Royal Australian Air Force DC-3. 
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VIBRATION AT WORK... 
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Service-vibration 
duplicated in 
COMPLEX MOTION testing! Y 
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This is something new in vibration testing! Specimens are 
subjected to the same kind of “noise,” or complex vibrations, 
as that encountered in actual service, 

Net result: It gives a truer picture of what happens to 
components, promotes greater reliability. 

MB has designed complete vibration exciter systems to 
fulfill the special needs of random motion testing . . . and 
virtually any other test specification as well. Shaker, power 
supply, control equipment are all integrated into a matched, 
high fidelity system. 

If you have any questions on vibration testing at all, you 
can’t do better than coming to a leading authority on the 
subject .. . the MB engineering staff. 


manufacturing company ¥2 3a" 


A Division of Textron Inc. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 
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marlon 


advancement 
in instrument 
design 


IN AIRCRAFT 
INSTRUMENT 
MECHANISMS 


(moving coil) 


Mechanism design for 
complex, multi-element 
aircraft instruments poses the 
dual problem of drastically 
reducing a without im- 
pairing performance or dur- 
ability. Marion’s MEP-2-D Coaxial* MEP-2-D 
Mechanism — an entirely new mechanical Mechanism 
design concept — provides greater 

durability and stability than many larger, 

heavier mechanisms. Flexibility of use is typified 

by Marion AN3C-series 1, 2, 3, and 4 element 
instruments. Engineered specifically for airborne use, the 
MEP-2-D is added proof of Marion's contribution to improved 
indicating and control systems for aircraft. 


.*Trademark for the basic Marion 
moving coil mechanism. Patents Pending. 


marion electrical 


instrument company 
GRENIER FIELD—Manchester, N. H., U.S.A. 
Coprrem 


1936 marten 








PLANT 
MANAGER 


To operate new plant now 
being built in Ogden, Utah 
to manufacture ramjet 
engines for guided missiles. 
Must have production and 
overall plant management 
experience. Engineering 
Degree desirable but not 
mandatory. Excellent oppor- 
tunity in rapidly growing 
vigorous young company. 
Forward complete back- 
ground of education, experi- 
ence and compensation. Per- 
sonal attention Executive 
Vice President. 





marquardt isc co. 


P. O. Box 2013, Van Nuys, California 














Allison Turbo-Liner, refitted with prototype 501 turboprop engine, is flying again. 


Allison Turbo-Liner 
Has New 501 Engines 


Allison’s Turbo-Liner, back in the 
air after refitting with a pair of proto- 
type 501 commercial turboprops, is 
clocking speeds approaching the 400- 
mph. mark and touching altitudes above 
33,000 ft. 

The flying test bed for the company’s 
turboprop powerplants had its original 
T38 engines replaced with the com- 
mercial 501s during a seven-week down 
period starting last April 2. Power 
jump is from the 2,925 eshp. per 138 
to 3,750 eshp. 

New exhaust svstem and aft nacelle 
were designed around the new engines, 
and the fuel svstem was modified to us¢ 
kerosene, the intended fuel for the 
Lockheed Electras that will use the 501 
engines. 

Reduced rpm. for ground idle 
taxi operations is a feature of the 
engines, adapted in response to 
gestions of the airlines and other cus 
tomers that less noise on the ground 
would be a welcome dividend. Ground 
rpm. is now at 10,000 instead of the 
engine full revs of 13,200 

Sound reduction at 50 ft. from the 


and 
50] 


sug- 


Redesigned exhaust reduces ground noise. 


prop is 6-8 db., a worthwhile figure 

Top speed of the Turbo-Liner is 
396 mph. at 15,000 ft. Rates of climb 
as high as 1,000 fpm. have been meas- 
ured at 25,000 ft. In addition, the 
plane has been climbed to 33,500 ft. 
at maximum climb power in locked 
throttle condition, without variation in 
engine temperature. This is about 10,- 
000 ft. higher than any commercial 
Convair-Liner has ever flown. 

Air starts have been made at 
tudes up to 30,000 ft. 

Next scheduled change to the Turbo 
Liner will be made this month, when 
new four-bladed Acroproducts props 
will replace the present three-bladed 
ones, and the prototype engines will be 
brought to Electra configuration 


alti 
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American Machine 
Dedicates R&D Center 

Pacoima, Calif.—New and 
development center primarily devoted 
to accessory power supplies for guided 
missiles was formally dedicated here at 
American Machine & Foundry Co.’s 
Turbo Division. 

New facility includes a 31,000-sq. ft. 
enginecring building and a_ 36,000 
sq. ft. test area which encompasses a 
department for experimental fabrica- 
tion and assembly of powel 
supplies. 

Turbo Division, which is a contractor 
to the Air Force to develop and manu- 
facture accessory power units for the 
Convair ICBM Atlas, also has its equip 
ment in the Douglas-built Nike, Sperry 
Sparrow, Convair's Terrier, and several 
drones. 

In addition to work on propellants, 
feed systems, gas generators, turbines, 
high frequency alternators, speed and 
voltage controls, and hydraulic pumps, 
the research activity is engaged in 
studies of fundamental rocket research, 
rocket motor scaling, nonpropellant 
reaction chambers, anti-coking addi- 
tives, and application of cermets to 
turbine wheels. 


research 
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Build stronger, safer, 
lighter airframes 


with new SPS Hi Psi 
aircraft bolts 


Conventional bolts were not strong enough to fasten 
jet-age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and 
designed a new high-strength bolt—the Hi Psi 
EWB-22—which is the strongest bolt made to 
this time. 





Compared with conventional 160,000 psi bolts like 

the MS 20004 Series, the SPS EWB-22 has 38% 

greater tensile strength and, at 8 million stress cycles, 

up to 90% greater fatigue strength. These qualities 

make it feasible, in most cases, to replace a standard 

MS 20004 Series bolt with an EWB-22 of the next 
EWB-22 bolt is entirely new. External wrenching head with increased smaller diameter. The benefits from use of the 
bearing area permits greater loading without indentation of bolted EWB-22—in increased structural strength and secu- 
surface. New Hi R thread form, generous fillet under head, smooth rity and in reduced weight—are obvious. 


ace iifease teisiie and fatigue strength. The EWN-22 


we . ; . a4 
' > » develonme > . % 
locknut was designed with characteristics specially suited to the bolt. Concurrently with the development of the EWB-22, 


SPS produced the Hi Psi EWN-22 locknut to com- 

plement the bolt. It is a high tensile strength self- 

LTIMATE TENSILE SERENGTH VS BOLT DIAMETER locking nut with a 12-point external wrenching 

Values are calculated on minimum required stress at the Be al surface. It makes possible the high wrenching torque 

Chart No: 321 : needed to preload the EWB-22 to the greatest 
— — ——} advantage. 


Along with Hi Psi EWB-22 bolts and EWN-22 
locknuts come other new additions to the complete 
SPS line of threaded aircraft fasteners—PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the new high strength bolts. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
problem—write us today. Aircraft Products 
Division, STANDARD PRESSED STEEL Co., 
Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


EWB-22 is much stronger than conventional aircraft bolts. These 
curves, with ultimate tensile strength in pounds plotted against bolt 
diameter, show that it is feasible to replace an MS 20004 bolt with 
‘ °°” » . > > °°?) . ve > 
BOLT DIAMETER an EWB-22 one size smaller. The EWB-22 is stronger in shear 
7/16 JIT and in fatigue as well. 
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areer Pilot 


For 14 years, Major Hubert D. Gaddis has been an Army 
aviator, beginning in 1942 as a private in the liaison pilots 
course, one of the very first classes offered in Army Aviation, 

After airborne service in Europe, he attended Bell Air- 
craft’s first helicopter mechanics course, and in 1947, grad- 
uated from Bell’s first helicopter pilots’ school. The follow- 
ing year, he organized the Army’s first rotary wing pilot 
training at Fort Sill. 

Oklahoma-bred Maj. Gaddis went to Korea as command- 
ing officer of the 8191st and 8192nd Army Helicopter Evac- , 
uation Units and of the first helicopter medical evacuation i, 
company. 

Major Gaddis is currently director of the Rotary Wing 
Section of the Army Aviation Center, Fort Rucker, Ala. 
He is an Army Career pilot, the best kind of help and 
guidance for the Army’s new aviation cadets. 


Majsor Husert D. Gappis 


* a man of firsts” 


In order to accomplish its airborne missions, the Army needs aircraft 
capable of operating from whatever areas are available at the front lines. 


The helicopter provides this capability and the Army trains its personnel rt Vass (ML 


to take the fullest advantage of the unlimited utility of rctary wing aircraft. 


Helicopters need pilots and mechanics! TEXAS Division 


Apply to Army Aviation for career training! P.O. BOX 482 
FT. WORTH, TEXAS 





Record-Size Wing 


Mated to Fuselage 
of Lockheed 1649A 


I'wenty ton overhead crane (top) lowers 1 1¢ 
ft. fuselage of Lockheed 1649A Super Con 
stellation onto cradle where 150 ft. wing 
will be raised and fitted into slot on under 
side of the fuselage. Wing, 23 ft. longer 
than those on present Super Constellations 
is described by Lockheed as the longest span 
of any transport. NACA airfoil is one-sixth 
thinner than existing Constellation wings, 
with an aspect ratio of 12 compared with 
present 9.12. Dolly (center) holds wing as 
Lockheed crew tows it between final as 
sembly hangars for tank sealing. Tanks hold 
9,600 gal. for range of 6,400 mi. Drawing 
(left) visualizes completed airplane, chris- 
tened Super Star Constellation, 
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A friend in need... 


A bomber pilot, homing on a tanker when his Our company has been privileged to manu- 
fuel is low, might well thank, not his lucky stars, facture this radio beacon, both as a sub-con- 
but his AN/APN 69... a radio beacon built by tractor and as a prime supplier. This is a far cry 
Stromberg-Carlson. from our founders’ 1894 magneto telephone, but 
lo perform its military mission, guiding fuel- it is evidence that our skills have grown with 
hungry aircraft to airborne tankers, reliability the world’s needs. 
in all kinds of weather, in darkness as in day- P.S. Engineers ... excellent career opportunities 
light, is imperative. in electronics, telecommunications. Write now. 


STROMBERC-CARLSON COMPANY SC 


A OivisSton OF CENERAL OYNANMICS CORPORATION 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 








Miaakes it possible to 
x-ray thicker sections - 





iw 
s = 


Read what the new 
Kodak Industrial X-ray Film, 
Type AA, does for you 


Reduces ¢ Xposure ume spec ds up rouline 
examinations 

Provides increased radiographic sensitivity 
through higher densities with established 
exposure and processing technics 

Gives greater subject contrast, more detail 
and easier readability when established 
exposure times are used with reduced 
kilovoltage 

Shortens processing cycle with existing 
exposure technics 

Reduces the possibility of pressure desen 


sitization under shop conditions of use 








cuts 
gamma ray 
exposure 
time 


Whatever your present radiographic facilities, they'll 
do more work for you with Kodak’s new Industrial 


X-ray Film, Type AA. 


This film has greatly increased speed—especially 
pronounced with gamma rays and high kv. This 
means you can use shorter exposures with your gamma 
equipment. It also means you can radiograph thicker 


sections with your present X-ray equipment. 


And with all this increased speed, the new film retains 
the fine sensitivity characteristics which made Kodak 


Type A the most widely used x-ray film in industry 


Kodak Industrial X-ray Film, Type AA, can save 
you time, can extend the possibilities of your present 
radiographic equipment. Find out all the details. 
Get in touch with your x-ray dealer or Kodak 
Technical Representative. 


EASTMAN KODAK COMPANY 


X-ray Division 


Rochester 4, N. Y. 





AuUTOMhuauc 


USS FORRESTAL has been aptly described by Secretary 
of the Navy Thomas as “*. . . the biggest ship ever 

built, the most complicated ship ever built, the most 
powerful ship ever built. ** 


An important factor contributing toward making the Forrestal ‘‘the 
most powerful ship ever built’ is the dependably 

accurate Automatic Gun Fire Control system which guides 

the fire of its anti-aircraft guns. Designed and built 

by the Reeves Instrument Corporation in conjunction with the 

U. S. Navy Bureau of Ordnance, this equipment, service 

tested on the USS FORRESTAL, has since been 

installed on its sister ship, the USS SARATOGA, 


Systems engineering is our business. Whether for 
guidance, radar, tire control, computers or servo- 
mechanisms, Reeves has the man-power and the facilities 
to originate designs and produce entire systems. 
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REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


21S East Sist Street, New York 28, New York 





PRODUCTION BRIEFING 





The mbber pressure pad about to be 
Aircraft Ltd.’s new 
ning press will bring 4,000 

rts of CF-105 super- 
vro says. Said to 


kind, the Canadian. 

igned and manu- 

cine lkamp Co.. (,er 

iti ld thick sheets of 

in one minute. cvcles 

Stauffer Chemical Co., is expanding 

its boron trichloride | roduction facilities 

t Niagara Falls, N. Y.. ten times to be 

ib to ship tank car quantities of 

hemical, an essential base for the marru- 

facture of high energy fuels and missile 
propellants 


More than 65,000 sq. ft. of spun min- 
1 wool blankets sound and heat in 
ulates NACA’s 100,000 hp supersonic 
nd tunnel at Langley Aeronautical 
iboratory, Langley Field, Va The 
34 in. thick insulating blankets are held 
2 in. away from the outsides of the 
tunnel walls so that they act as sound 


is well as heat transmission suppressors. 
The result has been that the heat trans- 
fer has been cut down from 1,100 to 
30 btu sq. ft. hr. and the noise has been 

uced 30 db. C. E. Thruston & Sons, 
Inc., Norfolk, Va., performed the work 
using blankets manufactured by Bald. 


win-Hill Co., Trenton, N. J. 


General Motors Corp. and the Texas 
Co. (Texaco) have both expressed con 
fidence in the future of the free-piston 
engine for surface transportation and 
industrial uses. Both have been experi 
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Identification of Aircraft 


Develops a new serves of 
Pulse Coders and Decoders 


Under the sponsorship of Army Signal Corps Laboratories, 
Radio Receptor Company has developed a new group of pulse 
coders — decoders, to aid in aircraft identification. Advancing 
the state of the art in transistor application coupled with effi- 
cient circuitry and mechanical! design, these new units are cap- 
able of performing many more functions than similar equip- 
ments, with added savings of more than 60% in size and weight. 
This is yet another example of how during 34 creative years, 
Radio Receptor has utilized its skills © 
and experience in electronics to further 
America’s military might through close 
cooperation with all arms of the 
Department of Defense. 


Some of the advanced 
techniques Radio Receptor 
has employed in this new 
development include: 


* Diode switching. 

* Fast precision pulses. 

* Transistorization with 
high reliability. 

° Subminiaturization. 

* Remote control. 

* Digital techniques. 


Engineering Products Division 
RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. 








RADIO RECEPTOR PRODUCTS FOR GOVERNMENT AND INDUSTRY: 
RADAR, NAVIGATION AND COMMUNICATIONS EQUIPMENT, SELENIUM RECTIFIERS, 
GERMANIUM DIODES, THERMATRON DIELECTRIC HEATING EQUIPMENT. 












| at your 
SERVICE 





Niodern 
Allis-ChaliImers 
Piant 


«+. Precision Workmanship 
... Aircraft Experience 





Here’s a plant built for aircraft engine work. Our 
combination of engineers and craftsmen skilled in 
precision production will handle your most difficult 
machining and fabrication problems. . . as well as 
welding, plating and heat-treating operations. 

If you need quality craftsmanship for any assem- 
bly, contact Allis-Chalmers, Terre Haute, Indiana, 


Axial-flow compressors built by 
A-C for Curtiss-Wright J65 engine 
require highest standards of pre- 
cision workmanship. 


AC 
wv” ALLIS-CHALMERS 


menting on SIGMA free-piston engines 
imported from France. The free-piston 
engme is a cross between the older 
reciprocating engine and the turboshaft. 
Like the aircraft turboshaft the free 
piston engine’s output shaft is driven 
by hot gasses working on a turbine. 
Likewise the gasses are produced by 
i self-driven gassifier section. But the 
free-piston engine’s gassifier compressor 
is reciprocating rather than rotary. Two 
unattached “free” pistons in a_ tube 
shuttle back and forth in the same cy] 
inder, bouncing back from air cushions 
at the far ends to come at each other 
compressing and igniting the fuel-ait 
mixture which feeds the output  tur- 
bine. Big advantage of this arrange 
ment is that less heat is lost and the 
gasses arriving at the turbine are much 
cooler than in aircraft turboshaft prac 
tice. Although the heavier free-piston 
engine may never compete with the gas 
turboshaft in an aircraft, it may prove 
competition for some planned uses of 
rcraft-type gas turbines in industry. 


Superior Tube Co., Norristown, Pa., 
expects its small precision drawn zirc 
nium and Zircaloy tubing will be used 
in increasing quantities as part of nu 
clear heat exchangers. Because of their 
low neutron absorption tubes of these 
materials will be used to carry the 
fluids which will power the turbines 
through the “hot” reactor, according 
to Superior. 


Metal & Thermit Corp., N. J., has 
resumed mining of titanium-bearing 
ore in Virginia. The firm has opened 
a $2,500,000 research and distribution 
center in the Woodbridge-Rahway area 
of New Jersey. 


Low Altitude Bombing System (LABS 
provides the automatically programmec 
maneuver which allows a pilot to es- 
cape radar detection by coming in on 
his target at tree top level; pull up and 
let go an atom bomb at the correct 
time; then roll over on his back and 
escape before it is too late. Minne 
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Just for fun, 


| think [il 


answer this 


YOU'RE THE MAN who hasn’t answered a recruitment 
ad for a long time—and you are the man we would like 


to have answer this one. 


CWT—the Southern California Cooperative Wind Tun- 
nel—has completed an $8 million expansion program. Our 
staff needs expansion too. We are adding some junior men, 
but we are especially looking for experienced engineers— 
men with a solid background in aerodynamic testing and 


development. 


Even if you’re not considering a move now, we'd like 
to send you the CWT story. We think it can be to your 
advantage. Just mail the coupon below... 


CWT: 





Operated by the California Institute 
of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 


NAME 


HOME ADDRESS 











MARK OF 

HIGHEST 

QUALITY 
SINCE 
1927 



























































These American aircraft all carry 


ducting components by Solar 


LEADING TURBINE-POWERED air- 
craft use Solar-built ducting in 
their pneumatic systems. Design- 
ers of these planes depend on 
Solar’s unique facilities for .com- 
plete systems or individual assem- 
blies to meet the most stringent 
specifications. 

With the trend to more intricate 
ducting systems and to higher 
pressures and temperatures, the 


108 


flight safety requirements of these 
vital components becomes increas- 
ingly important. Solar is a com- 
pletely integrated ducting source 
—all the way from design engi- 
neering through to comprehensive 
testing. Can Solar help you solve 
a ducting problem? Write Dept. 
C-72, Solar Aircraft Company, San 
Diego 12, California. 








SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


Designers. developers and manufacturers of gas turbines — 
awcraft and missile components bellows — controls — high 
temperature coatings — metal alley products 

















ipolis-Honeywell Regulator Co., pack 
iger of the guidance and timing system, 
has been awarded an Air Materiel 
Command follow-up contract for $2, 
171,464, plus $472,101 committed for 
ares and service 
Dalev & Sibley, West Haven, Conn., 
w and used machinery and equipment 
upphers and rebuilders, say that prog 
in aviation is responsible for the 
quantity of used machinery they are 
le to offer 


WHAT'S NEW 





Publications Received 
@ Reinforcement of Silicone Rubber 
with Carbon Black, PB 12123 b 
\. J. DeFrancesco, Connecticut Hard 
Rubber Co., for Wright Air Develop 
ment Center—Available through OTS, 
U.S. Department of Commerce, Wash 
ngton 25, D. C. $1.00; 33 pp. 

The successful reinforcement of sili- 
cone rubber with carbon black 


e Powder Fabrication of Aluminum Al 
lovs, PB 121138—by J. B. Hess and 
R. S. Mateer, Kaiser Aluminum and 
Chemical Corp., for Wright Air De 
elopment Center—Available through 
OTS, U. S. Department of Commerce, 
Washington 25, D. C. $.75; 26 pp 
Also available on microcard from Pho 
duplication Service, Library of Con 
ess, Washington 25, D. C. $1.80 

Discussion of preparations of alumi 
num-base powder alloys containing ad- 
ditions of various intermetallic and 
refractory compounds not usually alloy- 
ble with Al 


e The Effect of Prior Creep on the Me- 
chanical Properties of Alclad 2024-T3 
Aluminum Alloy Sheet, PB 121250- 
by C. E. Beck, Wright Air Develop- 
ment Center—Available through OTS, 
U. S. Department of Commerce, Wash 
ington 25, D. C. $1.00; 34 pp. 

Results of tensile tests at room tem 
perature and at SO00F on aluminum 
sheet specimens subjected to various 
amounts of creep deformation. 


e Increasing the Ratio of Modulus of 
Elasticity to the Density of Titanium 
Alloys, PB 121151—by W. H. Graft, 
D. W. Levinson, and W. Rostoker, 
Armour Research Foundation, fo 
Wright Air Development Center, U. S. 
Air Force. Available from OTS, U. S. 
Department of Commerce, Washing 
ton 25, D. C. $2.00; 74 pp 


e Investigation of a Multiple-Source 
Schlieren System for Application to a 
Perforated Wall Wind Tunnel, PB 
111910—by M. Pindzola and G. R. 


Mozer, Arnold Engineering Develop- 
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Our engineers are on the ball 


Without being teed off . . . 





Let’s face it. Engineers are people, and people have a habit 
of blowing off steam once in a while, either rightly or wrongly. 
Kaman Aircraft considers it quite an achievement that the 
members of the Engineering staff have worked hard and 
long and well on many classified projects with very, very 
few grumbles. 


We think it’s mostly because our Engineers recognize there’s 
a tremendous job to be done at Kaman Aircraft to keep up 
our end of the National Defense effort, and they are the 
people who have been elected to do it. Of course, our engi- 
neers are technically qualified men who are willing to work. 
Their reward is the satisfaction of a job well done, plus 
commensurate pay and working conditions second to none. 
Our men don’t like to be coddled . . . and aren't. 


A golf ball can take an awful pasting and come up with a 
smile. Check the position you can fill and mail the coupon. 
We think you'll come up with a smile, too. 


KAMAN 








THE KAMAN AIRCRAFT CORP. C1) Aerodynamics 


‘ Desi Orafti: at 
71 Old Windsor Rood a 
ynamics 


Bloomfield, Conn. Electrical Design & Layout 
Electronics 
Att: W. M. Tynan, Administrative Engineer Livison 
) Mechanical Design 
Nome —s 2 ) Preliminary Design & 
Research 
Address . ) Stress Analysis 
City r C) Systems Development 
Structural Design 
Stote oo = _ C) Test & Development 
Thermod ynomics 
Home Phone 7 ] Weights 























Selected by | the Royal Navy and 


the Royal Air Force 


the GAZELLE 1,260-2,000 s.h.p. 
Gas Turbine Engine 


This rugged new free-turbine engine of notable per- 
formance for gas turbine-powered helicopters will 
power the twin rotor Bristol 192, adopted by the 
Royal Air Force and the Westland S.58 ‘‘Wessex”’ 
helicopter, adopted by the Royal Navy. 

The engine embodies the safe, simple Napier automatic 
control system. 

For ease of installation it can be mounted in any position 
between the vertical and horizontal. 

Helicopters demand tough, reliable engines—the 
GAZELLE is designed for strenuous duty, long life 
between overhauls, while its outstanding simplicity 
means easy maintenance and economical operation. 


A Designers and manufacturers of Rocket Engines and Ramjets 


N A PI E R: power For romorrow’s AincrarT 


. J. C. K. SHIPP, Suite 909, Dupont Circle Building, 
; and A. GUALTIERI, 1346 Connecticut Avenue, N.W., Washington 6 D.C. 
c Tel: Dupont 7-2123 
ie P. J. WAITE, Marconi Aviation Dept., 
= 970, McEachran Avenue, Montreal 8, Quebec. 
, ‘ Tel: Victoria 3627 
# D. NAPIER AND SON LIMITED - LONDON, W.3, ENGLAND 
BR i Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 








ment Center, U. S. Air Force—Avail- 
able from OTS, U. S. Department of 
Commerce, Washington 25, D. C 
$.75; 25 pp 

Discussion of results obtained when 
multiple-source sharp-focusing schlieren 
system was applied to perforated test 
walls in transonic wind tunnels. 


eSpace Requirements of the Seated 
Operator, PB 121053—by W. 7 
Dempster, University of Michigan, for 
Wright Air Development Center 
\vailable through OTS, U. S. Depart- 
ment of Commerce, Washington 25, 
i a $3.50: 27] pp. 

The geometric, kinematic, and me 
chanical features of the male physique 
are studied, with particular reference to 
the limbs. The detailed report presents 
material essential for synthesizing real- 
istic manikins, understanding bod 
kinematics of the seated operator 

pilot) in his work space (cockpit), and 
defining work-space dimensions. 


¢ Arm Strength at Selected Degrees of 
Llbow Flexion, PB 111947—by P. A 
Hunsicker, University of Michigan, for 
Wright Air Development Center 
Available through OTS, U. S. Depart 
ment of Commerce, Washington 25, 
D. ¢ $1.75: 66 pp 


ri 
The Kinematic Muscle Machine, a 
hand-grip dynamometer developed by 
WADC, was used to test arm strength 
of a sampling of young men. The report 
tabulates strength in relation to degrees 
of elbow flexion. The machine and 


moxlifications necessary during the tests 


are described. 


Hexagon Locknut 


New series of self-aligning locknuts (AW 
April 2, p. 65), which use a hexagon in- 
stead of a self-wrenching nut, is being pro- 
duced by Elastic Stop Nut Corporation of 
America. Self-aligning feature allows the 
nut to tilt up to eight degrees from center- 
line to pick up a bolt fastening non-parallel 
surfaces. This eliminates much machining 
and assembly time previously required to 
fasten non-parallel components. Type 
LH2935 hexagonal locknuts come in three 
thread sizes: 10-32, 4-28, and 1-24. 
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THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 


never gives in to severe vibration, shock or sustained acceleration. 







Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 
setting. Stepless clutch drive minimizes clutch error. 











SPECIFICATIONS 


i* Voltage Range: 24-29 Volts DC at 68°F. 
2. Accuracy over Calibrated Range of adjustment: % 
(a) +0.1 second or +1°%, of setting, under condition 1, 


(b) +0.15 second or +2%, of setting, over wide 
temperature range. 











3. Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 


4. Vibration: 5-55CPS with total excursion 0.060", 








See us at the IS.A. Show 

Booths 210 and 211, Sept. 17 to 

21, and the N.E.C. Show, Booths 
135 and 136, Oct. 1 to 3 
















ratings at 29 Volts and room temperature: 
Motor— 2. Clutch— 3. Contects— 
25 Milliomps 200 Milliamps 1.0 Amp inductive 


Time delay period can be adjusted in 2/10 second increments 
ever range of 0.2—30 seconds. 


preferred whene perforwmamce is paromeunt,. . 

















AVIONICS 


CAPACITOR 


RESISTOR 


MULTI-VIBRATOR circuit, using new GE-developed components, has 
been successfully operated at 700C temperatures. 


GE Reveals 500C Components, Circuits 


Remarkable progress in the develop- 
ment of avionic components capable of 
operating at temperatures above 500 
degrees centigrade (932F) will be re 
vealed this week by General Electric. 

Ihe need for high temperature com- 
ponents which also are able to withstand 
nuclear radiation is one of the most 
challenging problems facing the avionics 
industry, according to USAF spokes- 
nen 

Lack of high temperature, 
radiation-tolerant components already is 
being felt in the intercontinental bal 
listic missile, aircraft nuclear propulsion 
and other advanced weapon system pro- 


such 


grams 
Here are some of the significant high 

temperature achievements that GE will 

reve il 

® Heater-less ceramic vacuum tubes, 

with extremely high transconductance, 

capable of operating at 600C or higher 

e Metal-film resistors capable of opera- 

tion at 600C. 

© Mica capacitors which can be used at 

temperatures up to 800C 

¢ Inconel-clad copper wire, coated with 

high temperature suitable for 

500C operation 

e Transformers which have operated 

successfully at 520C for 500 hr. 

© Servo motor, using new ceramic stator 

insulation, silver rotor conductors and 


gl ISS, 
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nickel-clad wire, capable of operating at 
500C 

e Printed-circuit boards, using ceramic 
bases with silver conductors and plati 
num wire supports, which has_ been 
operated at 700C 

e Multi-vibrator, a 
Jordan circuit, which has oper 
2,000 hours at 500C without failure 
When heater-less tubes were used in 
the multi-vibrator, it was operated at 
700C for extended pen ds 

eRF detector and 
capable of operating at 800C. 


Eccles- 
ited for 


modified 


wudio amplifier 


Significant Accomplishment 


GE emphasizes that its work to date 
has been exploratory and the new high 
temperature except pos 
sibly the ceramic tubes, are not close to 
production. However, the significance 
of GE’s accomplishment is pointed up 
by the fact that the clectronics industry 
1equired 10 years to raise the top operat 
ing temperature of its components from 
55C to their present 125-150C limits 

Furthermore, this modest but difh 
cult increase did not require the devel 
opment of radically different materials 
ind techniques such as those needed to 
meet the new 500C requirement 

Although GE emphasizes its progress 
in high temperature materials and tech 
niques, the inorganic materials used to 


compon¢ nts 


CERAMIC DIODE tube operates at 800C temperature in gas 


flame. Oscilloscope trace shows diode characteristics. 


meet this requirement are also much 
less radiation damage 
than presently used materials 
Radiation tests to date on the new 
experimental tubes 
ind components have been “very favor- 
ible,”” GE savs. It adds that tests which 
involve both high temperature and radi 
now in 


susceptible to 


high temperature 


ition in combination are pro 
2TeSS 

I'he GE high temperature, radiation 
tolerant component program has been 
spearheaded by the company’s Research 
Laboratory, although other GI 


contributions 


groups 
ire making important 
These include: Specialty Transformer 
Dept., Specialty Motor Dept., and the 


Electronic Components Division. 


Radical Changes 

Designing avioni 
500€ 
presence of nuclear radiation is going 
raise both interesting new circuit possi 
bilities and more difficult design prob- 
lems 

\ good example can b« 
high temperature ceramic tubes which 
GE is developing. (For details, sec 
AviaTION Week, Oct. 17, 1955, p. 7] 
When these tubes are operated at tem 
peratures of 700C, appreciable cathode 
emission takes place without any heater 
power. If the cathode area is increased 


equipment to op 
environment in_ the 
ti 


crate im a 


found in the 
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MULTI-VIBRATOR operating in oven (left) at temperature of 700C, exhibits stable waveform on oscilloscope (right). 


sufficiently, it is possible to make a tube 
requires no heater (or heater 
power) when operated at 700C 

Chis has important implications for 
both the avionic equipment designer 
nd the aircraft designer 
lube heater power is a major load on 
urcraft/missile electrical power systems 
1 load that could be climinated with 

iter-less tubes. However, this 
ther problems bec such 


which 


missile 


raises 
tubes 
ild not operate properly until their 
had reached 400 to 500C 
l his would be 


1USC 
temperature 
1 serious problem for an 
iirplane or missile which had been ex 
posed to arctic cold for an extended 
period 

Instead of the present practice of 
building into an aircraft or missile pro 
visions for cooling avionic equipment, 
the use of heater-less tubes would re- 


4 


GE heater-less triode ceramic tube shown 
in exploded view. 
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quire the use of external heating (clec- 
trical or other while the air- 
craft/missile is on the ground to keep 
the tubes at their operating tempera 
tures 

(his would represent a net gain inas 
much as electrical power can be more 
efhciently used for heating than for 
cooling, plus the fact that ground in 
stallation has practically an 
and economical source of electric 


source } 


unlimited 
power 
in sharp contrast to electric power gen 
urcraft or 


crated aboard an missile. 


Built-in Grid Bias 

With tube electrodes operating at ex- 
tremely high temperatures, it might be 
expected that the grid would emit elec- 
trons as it accumulated barium 
evaporated off the cathode. However, if 
the grid is constructed of titanium, the 
latter only a 
partial layer of barium on the grid, 
according to J. | Beggs of GE’s 
Research Laboratory 

As a result. the 
cathode emission is 
000.000 to } 


oxide 


absorbs oxvgen, leaving 


ratio of 
only 
However, this 


grid to 
ibout =i, 
Beggs savs 
small grid emission produces a_ positive 
contact potential between plate 
cathode, resulting in a “built-in” grid 
bias of about two volts. By taking ad 
vantage of this tube 
design. Beggs says it is possible to build 
a tube which requires no external grid 
bias, vet would have no appreciable 
grid current until the grid signal ex- 
ceeded two volts. 


ind 


characteristic in 








+l\| 


BATTERY 
Circuit for using o heaterless triode 


This makes possible extremeh simple 


ircuits, such as the one shown above, 


requiring only a single source of power, 


Regg \ 
S092 SaVvs 


High Transconductance 


Heater-less tubes can be 
have a much higher transconductance 
GM) than their conventional counter 
parts because it is feasible to locate the 
cathode 

In a conventional tube with heater, 
between grid 
ind cathode to permit expansion of the 
hot cathode and to allow for sagging of 
the grid wires due to the fact th 
hotter than the 
frame. In the heater 
ill elements except the plate 
essentially the sam empcrature so 
that 
practically constant 

GE’s Research I has 
structed heater-less triodes with a trans- 
conductance of 6,000 (at one milliamp) 
when operating at a temperature of 


designed to 


much closer to the grid. 


must be provid 


Tt) 
pace 


it Wires 
become pporting 
less tubes. however. 


yperate at 
inter-electrode 


iborator con- 
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where 


reliability 


counts... 


..-Giannini AC output, inductive pickoff accelerometers are specified 


Giannini ac output, inductive pickoff accelerometers 
provide the precise accuracy and consistent reliability 
demanded by today’s high speed, high altitude aircraft 
and missiles. 

Supplementing the wide range of Giannini potenti- 
ometer output accelerometers, the Series 24611 are ideal 
for accelerometer applications requiring superlative per- 
formance in the most critical airborne guidance and con- 
trol systems. Through virtually frictionless inertial mass 
suspension, the magnetically damped Series 24611 Ac- 
celerometers offer extreme sensitivity and low threshold; 
and, as in all Giannini products, RELIABILITY is their 
distinguishing feature. 

WHERE RELIABILITY CounTs, the Series 24611 is the 
criterion for accurate, consistently reliable ac measure- 
ment of linear acceleration. 

For further information, write for Bulletin 24611. 


Specifications: 


rmances...+0.25¢ 

to +10.0g 

THRESHOLD SENSITIVITY 
. as low as 10g 

ac OuTPurT...to 20v/g 


REPEATABILITY 
.+.» better than 0.1% 
DAMPING . .. magnetic, 
no coulomb friction so 
that response follows 
faithfully that of a 
second order resonant 
system. 


Engineering positions 
are open for career- 
minded young men 
at several locations— 
write for details. 


NEW YORK 1,N.Y., Empire State Bldg., CHickering 4-4700 : 


sales offices ( 61iC AGO, Ill, 8 So. Michigan Ave., ANdover 3-5272 « PASADENA, Calif., 918 E. Green St., RYan 1-7152 


G.M. GIANNINI & CO., INC, - 918 EAST GREEN STREET + PASADENA, CALIFORNIA 





600C Beggs reports. The use of tita- 
nium for all tube electrodes, which ex 
hibits the ability to absorb 
high temperatures, also has a beneficial 
effect on cathode emission life, GE. savs 


gasses at 


Resistors, Capacitors 


Present high temperature resistors are 
constructed of a hollow ceramic tube 
inside surface is coated with a 
resistive material. The tube then is 
scaled under vacuum with two titanium 
end caps which make electrical connec 
ton to the resistive film. Materials de 


whose 


veloped to date permit resistance values 
up to several megohms at 600C, GE 


s s 

If future avionic equipment must be 
designed to operate over wide tempera- 
65C to 500C or higher, 
the temperature coefficient of 
ance becomes critically important. Th 
present GE resistive films exhibit a tem- 
perature coefficient of about 0.05% per 
degree ovet a 600 degree temperature 
range. Thus a resistor measuring 18,000 
ehms at room temperature will exhibit 
a resistance of 13,000 ohms at 600C 

\ figure of merit for dielectric materi 
als is the product of their capacitance 
ind electrical resistance. A high quality 
mica blocking capacitor, for example, 
has a figure of merit of several thousand 
megohm-microfarads. GE’s investiga 
tions up to now suggest that there are 
few materials suitable for high tempera 
ture capacitors which will have capaci 
tance-resistance products “much better 
than one megohm-microfarad at 500C,”’ 

cording to W. Grattidge, of the Re 
search Laboratory 

Users of capacitors at high tempera 
will therefore have to take this 
limitation into account 
designing circuits,’ Grattidge said 


ture ranges of 


resist 


tures 


scrious when 


Improved Mica 

During its investigations, GE dis- 
covered that the high temperature prop- 
ertics of certain natural occurring micas 
could be improved by suitable heat 
treatment. Most micas crumble when 
heated to 500-600C as the combined 
water molecules are released from within 
the lattice structure. However, GE 
found that certain domestic micas do 
not disintegrate and their low-frequency 
resistivity actually increases with such 
heat treatment, Grattidge reports 

With such micas, GE has produced 
capacitors which have been successfully 
operated at temperatures up to 800C. 
Using stacked construction, GE has 
produced capacitors with values ranging 
from 0.001 to 0.01 MFD, and up to 
0.3 MFD, other construction 
geometries, Grattidge says. 

The multi-vibrator circuit which GI 
has tested at 700C is built on a ceramic 
base to which metallic silver conductors 
have been bonded. Platinum wires im- 
bedded in the ceramic plate at circuit 


using 
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Helicopter TV Post 


Helicopter-borne TV system enables shipboard commander to follow amphibious landings 


Developed by Philco, under Navy sponsorship, the airborne TV 


picture is transmitted 


back to base by 100 watt FM transmitter. High gain antenna is dropped into position 


under helicopter after it becomes airborne. 


mounting 
and 


provide 
tubes 


connection points 


supports for the resistors 


capacitors. Components are connected 
to the supporting wires by brazing or 
spot welding inasmuch as even 500C is 
far bevond the melting point of solder 

Design of even a simple transformer 
becomes a real challenge when it must 
operate at 500C. For example, conven 
tional magnetic stecls used as 
thei 
vated temperatures, and the 


inorganic 


cores lose 


magnetic properties at thesc ck 
resistance 
of conventional insulating 
materials drops to marginal values, GE 


Savs 


Serious Regulation Problems 


Even with new materials which GI 


has used to build its experimental 500C 
transformer there are problems. For in 
insulation resistance 
1.000.000 to | 


stance thx changes 
bv a factor of 
room temperature and 500C 
citation requirements of the 
factor of 


resistance of the 


between 
The ex 
magnetic 
200 to 


con 


increase bv a 
ind the 


Core 
300 
ductors increase by 300%, raising serious 
regulation problems 

GE savs that 500C transformers will 
be slightly larger and heavier than their 
conventional counterparts, barring un- 
foreseen technological breakthroughs 

General Electric has financed approxi 
mately 50% of its high temperature 
component development program pri- 
vately 

The remaindet been financed 
largely with funds from GE’s military 
programs, including its aircraft nuclear 
propulsion and intercontinental ballistic 
missile projects. GE holds a contract 
from Wright Air Development Center 
for the specific development of 500C 


radiation tolerant transformers. 


h iS 


Expansions, Changes 
In Avionics Industry 


A new Military Planning 
Operation, with responsibility for_ pre 
future complex 


Technical 


liminary 
weapon systems, is being organized by 
Electronics 
called 


planning of 


Gencral Electric’s Defense 
Division The new group, 
l'EMPO for short, will be headed bi 
Dr. Richard C. Raymond, former head 
of Rand Corporation’s Electronics 
Dept 
Other 
expansions and 
industry include 
@ The Telecomputing Corp., Los An 
geles, has icquired Brubaker Electronics 
Inc., Culver Citv, Calif., manufacturer 
of cé Phe 
icquisition will be operated as a wholls 
founder, 


innounced changes 


in the 


recently 


mcregers wWronics 


mponents and systems nev 


ywned subsidiary under its 


George Brubaker 


e Potter & Brumfield, Inc., Princeton, 
Ind., maker of will expand its 
production facilities 125, 
UUU sq. ft addition 


relavs 


with a new 


eBuroughs Corp. has organized a new 
Electronic Tube Division at Plainfield 
N. J., to be housed in the plant of 
Havdu Brothers of New Jersev, Inc., 
formerly a Burroughs subsidiarv. New 
division, headed by Saul Kuchinsky, will 
manufacture special vacuum tubes in 
cluding beam switching and numerical 


indicating devices. 
e General Electric's Advanced Elec- 
tronics Center, Ithaca, N. Y. becomes 


part ef GE’s Light Military Electroni 
Equipment Dept. (LMEED) in an 


11s 





*I2 weeks ago 
4 Engineers 


Said... 
— N 0 W. »oOne | 


Take our word for it... | of these men 
Your career will be better at 


Westinghouse DR. HERWALD 
eanmonsomsrons | has heen named Manager 
of the Air Arm Division 


When Dr. Herwald was advanced recently to Manager of the 
Westinghouse Air Arm Division it was proof again that Westing- 
house values highly the career engineer and gives him a vital role 
to play in its far-reaching activities. Dr. Herwald’s growth at 





Westinghouse, since joining the company in 1938 in the Graduate 
Student Program, is most significant to engineers looking for 
challenging careers with real opportunities for advancement. 


ADVANCED EDUCATION AT COMPANY EXPENSE 


Dr. Herwald received his M.S. and Ph.D. Degrees in the 
Westinghouse Graduate Education Program. This program pays 
tuition expenses for work on graduate degrees—and it is open to you! 





This < ee j 
illustrated “ CIRCUITRY 
Brochure 4 
pace \  Y MICROWAVES 
A - ; ~~. SERVOMECHANISMS 
nit ’ MAGNETIC AMPLIFIERS 
DIGITAL COMPUTER 
DESIGN & APPLICATION 
FIRE CONTROL SYSTEMS 
OPTICS 


COMMUNICATIONS 
TO APPLY: Technical Director, Dept. 396 PACKAGING 


Westinghouse Electric Corporation 
P.O. Box 746 Baltimore, Maryland TRANSFORMERS 


ANALOG COMPUTER 
DESIGN 


WATCH VIBRATION 


RADAR DESIGN 


parrmorE WESTINGHOUSE sions | Frets enainetninc 


INFRARED TECHNIQUES 
WHERE BIG THINGS ARE HAPPENING IN ANTENNAS 


ENGINEERING CAREERS TEST EQUIPMENT 











Send letter outlining your education and experience to: 








Light Tube 


Lightweight traveling-wave tube weighs only 
23 Ib., one fifth the weight of its conven- 
tional counterpart, shown below. New Type 
I'W 956 tube, developed by Sylvania, uses 
permanent magnets for focusing, eliminat- 
ing previous solenoid which consumed 300 
watts, required heavy power supply and 
cooling provisions. ‘Tube is operationally 
similar to Type 6559, provides 30 db. gain, 
2 watts output over frequency range of 2 


to 4 kmce. 


organizational — shift The laboratory, 
vhich remains at Ithaca, will be headed 
by O. H. Winn, succeeding Walter 
Hausz, now on assignment with a spe 
cial study group for the Secretary of 
Defense 


@ Texas Instruments, Inc., Dallas, has 

icquired the Wm. I. Mann Co., Mon 

rovia, Calif., in a stock exchange a1 

rangement. The new addition operates 
the fields of optics and infrared. 


IHluggins Laboratories, Inc., Menlo 
Pork, Calif.. maker of traveling-wave 
ibes, is completing a plant addition 
vhich will double its space, giving a 
total of 16.000 sq. ft. 


e Tliomas A. Edison, Inc., West Or 
mge, N. J. has acquired the Roseland, 
N. J. plant, equipment and inventory 
if Infra Electronic Corp. ‘The new ad 
dition makes servo motors and _ svn- 
chros. Almost all of Infra’s technical 
personnel are expected to remain, Edi- 
son officials sav. William H. Balentine 
will be general manager of the Rose 
land plant. 


New Vibration Testing 
System Developed 

\ new vibration’ testing system 
known as the Hvydrashaker, using clec- 
tronically actuated hydraulic power am- 
plification, will be produced and mar- 
keted by Wyle Mfg. Corp., El Se- 
gundo, Calif., under an exclusive license 
from Northrop Aircraft, Inc. The prin- 
ciple of the system has been tested in 
1 prototype constructed by Northrop 
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for vibration cvaluation tests its high-speed switching and the other with 
SM-62 Snark missilc in alpha cut-off frequency of 600 m« 

In the Hvydrashaker version designed we been disclosed bv Philco. Both 
by Wyle for testing missile and an re made bv newly developed tech 
craft structures and components, ac niques 


celerations will be prov up to 100G : , 

re Il be provided uy @ Micro-Alloy Transistor (MAT) is sai 
with 0.2 in. total displacement and oe 
Ms to be “at least 10 times faster than th 
20,000 Ib. block force lrequency 

calidad: 6 a t fastest vacuum tube in clectronic com 
range is expected to span 5 »s. to : 

| It has a doped laver only 


4 tcrs 
2,000 cps. O 5% of available fo = bs 
‘ nel nly | of available force few millionths of an inch thick,” Phile« 


will be expended to drive the equip 
suvs, made bv a new micro-alloving 


ment’s 30-lb. moving assembly to 100G, 
iccording to Wyle 

\ fatigue test svstem emploving the e Surface-Barricr Diffused ‘Transistor 
power principle is now under research SBDT), for use in the 20 to 200 m« 


and development at Wyle. range, is made by surface diffusion 
technique in which germanium pellet 


ggg gg mega exposed to desired nnpurity in high 
temperature gaseous form which pen 
= FILTER CENTER = canperatunc 
> High Temperature Tubes—Sylvani 
> New Reliable Tacan—Collins Radio  Flectric Co. has mpleted pilot lin 
will soon deliver about a dozen of its it its Emporium, Pa. plant for produc 
ARN-21 (XN-10) Tacan sets to Navy tion of hard-glass tubes capable of 
mnd USAF for evaluation. Design goal perating at 300 ¢ New pilot line v 
for the XN-10 was to improve relia cnable Sylvania to cut tube price te 
bilitv. Collins flight tests to date show $7.50. from previous $30 figure when 


} 
laboratory method 


process 


trates germanium surface bv diffusion 








verv few failures, none of them repeti tubes were built by 
tive, as well as improved performance LISAR’s Nn \latenel Command 
with no false lock-on or continuous sponsored the new high tempcratur 
search problems which plagued carly tube manufacturing facilities 


T'acan models — : 
— > Handy Handbook—Allied Radio Corp 
> New Type Transistors—lIwo ney has prepared a 64-page “Electrom 


germanium transistor types, i Data Handbook ontaining often 





BREAKS THROUGH TO 
HIGHER PERFORMANCE 


IN MAGNETIC AMPLIFIERS 
TRANSFORMERS AND PRECISION REACTORS 














Celco developments on these components include precision high 
temperature windings and impregnation to permit higher oper- 
ating temperatures, with reduced size and weight 


Units are available hermetically sealed and encapsulated, with 
epoxy resins or silicone rubber. For the maximum in high 
break-down voltage resistance with difficult space requirements, 
Celco specialized experience can prove invaluable in the devel- 
opment of your new components. 


Send us your specifications, or call RAmsey 9-1123 . . 
today . . . for engineering consultation on your critical 
applications. 


ea & 


Hermetically Sealed Sill Encapsulated High Accuracy Toroidal 
Ma ai. A 1s 





Transformer 


Constantine Engineering Laboratories Co. 


MAHWAH, N. J. } 
RAmsey 9-1123 f 





Your plant is only hours away by the Celco Air Fleet 














When your 


‘bearing probiem 


is really tough< 
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YOU’LL GET MORE HELP FROM HYATT 





We didn’t become number one just by chance. 
There are three good, sound reasons why— 

and here they are: 

1. HYATT HAS AN OPEN MIND. We’re always 
happy to sit down with aircraft engineers to ex- 
plore new and unorthodox solutions of problems 
posed by today’s speeds and temperatures. 

2. HYATT HAS MORE EXPERIENCE AND 
EQUIPMENT. We have all the skills amassed in 
building far more jet engine roller bearings than 
any other supplier—plus the facilities to produce 
precision bearings which are successfully 
operating at speeds ranging up to 75.000 rpm. 

3. HYATT HAS HIGH CAPACITY. We don’t 
bog down once the prototype is approved. We 
have the production tooling to maintain both 
tight schedules and tight tolerances! 


AMERICA’S NUMBER 1 PRODUCER 
OF JET ENGINE ROLLER BEARINGS 


WATE nouee cannes 


HYATT BEARINGS DIVISION «© GENERAL MOTORS CORPORATION «© HARRISON, NEW JERSEY 
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d formulas and data. Handbook in- 
ludes RE'TMA and Military specs for 
istors and capacitors, data on at 
tcnuator networks, trigonometric and 
rarithms tables. Handbook is iden- 
Stock No. 37 K 398. Price 
nt Addr« 100 No. Western 
Chicago 80, III 


> Instrumentation Conference—Sccond 
Annual IRE Instrumentation Confer- 
cence will be held at the Atlanta (Ga.) 
Biltmore Hotel, Dec. 5-7. Prospective 
uthors of papers on solid-state devices 
nd clectronic components, guided mis- 
sile range and earth satellite instru- 
mentation, or laboratory and test equip- 
ment, should submit 200-word abstracts 
to M. David Prince, Program Chair- 
man, Engineering Experiment Station 
Georgia Institute of lechnology, 
Atlanta, Ga 


> New RADC Facility—Multi-million 
dollar facility for testing super high 
power radar svstem components will b 
onstructed next spring by Rome Ait 
Development Center. Facility will b« 
vailable to Air Force engineers and 
contractors developing radar transmit 
ters, tubes, duplexers and waveguides 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Lincar-motion potentiometer, called 
Pancake Rectipot Type 86125A, a 
spring-loaded miniature precision pot 
for measuring short-stroke displace 


ments, comes in standard stroke ranges 
of 0.1 to 0.5 in., in resistances of 1,000 
and 2,000 ohms with linearity of 1% 
and resolution of 0.0012 in. G. M 
Giannini & Co., Inc., 918 E. Green 
St., Pasadena, Calif. 


© Regulated d.c. power supply, for ait 
borne use, operates from 115 v., 400 
cps. single phase input, provides up to 
1,000 ma. d.c. output at voltages from 
100 to 600 v. Magnetic amplifiers pro 
vide regulation of 0.1%, ripple 0.05%. 


Units reportedly meet MIL-E-5272/ 
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OR VISIT 


ONE...or 
ONE THOUSAND 


Safeway woven heat elements 
are specially made 
to fit your individual needs 


A Safeway representative writes, phones, or if 
possible, visits each customer before blueprints 
are drawn to ascertain that we have all essential 
information. As a result, every order, no matter 
how large or small, is filled according to individ- 
ual specifications . . . tailor-made to meet your 
most exacting requirements. 


An unceasing research program is further as- 
surance that every unit produced by Safeway, 
the pioneer in woven heat elements, is keeping 
pace with development in industry. 





For your copy 
of a fact-filled folder, 
write to: 


HEAT 
@Wa ELEMENTS 
INC. 


680 NEWFIELD STREET @ MIDDLETOWN, CONNECTICUT 











New, 
convenient, 
compact 


High accuracy 
expanded scale 


Ideal for 
industrial use 


=m -- 500B FREQUENCY METER—$285.00 sommes 


Here’s a list of the many industrial and laboratory jobs the new 
-hp- 500B Frequency Meter can do for you quickly, easily and 
without elaborate setup 


Count sine waves, square waves and pulses. Indicate 
average frequency of random events. Measure beat 
frequency between rf signals. Determine oscillator 
stability. Measure crystal frequency deviation. Meas- 
ure temperature, pressure, weight and other physical 
quantities which can be converted to frequency. 


This versatile instrument also serves as a convenient automatic 
motor speed control, overspeed and underspeed control and 
makes possible a permanent record of frequency or speed as a 
function of time. And, it may be used for automatic control of 
quartz crystal etching 


-hp- 500B covers the range 1 cps to 100 KC and provides direct 
readings of high accuracy. Readings are not affected by either 
signal or line voltage variations. An expanded scale permits any 
10% or 30% segment to be viewed over the full meter range, 
making possible highly accurate measurements of differential 
frequency. A pulse output is provided to sync a stroboscope and 
continuous recordings of readings may be made on an Esterline- 
Angus recorder 


Model 500B is extremely compact, light, easy to use and of 
quality construction throughout. It is also available as Model 
500C, calibrated in RPM. 


BRIEF SPECIFICATIONS 


Freqency Range: 1 cps to 100 KC. 9 ranges. 
Input Voltage: 0.2 v sensitivity (sine waves) 
1.0 v min. (pulses) 250 v peak max. 

Input Impedance: Approx. 1 megohm shunted by 40 
Buf. 

Accuracy: Better than + 2% full scale. 

Self Check: Convenient calibration based on line 
voltage frequency. 

Recorder Output: Panel jack for 1 ma, 1,400 ohm Ester- 
line-Angus Automatic Recorder 

Pulse Output: To trigger strobe, etc., in sync. with 
input. 

Photocell Input: Panel jack with bias for 1P41 photo- 
tube, 40 “uf shunt. 

Power: 115/230 v = 10%, 50/1,000 cps, 
110 watts. 

Size: 7%” x 11%” x 12%”. Wt. 17 Ibs. 

Price: -hp- 500B or 500C: $285.00 


Data subject to change without notice. Prices f. 0. b. factory. 


2090 0000 


SEE YOUR -hp- REPRESENTATIVE OR WRITE DIRECT FOR DETAILS 


HEWLETT-PACKARD COMPANY 

3506E PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A. 

CABLE “HEWPACK” + TELEPHONE: DAVENPORT 5-4451 
Field representatives in all principal cities 


hp ELECTRONIC MEASURING INSTRUMENTS 





and 1-818B, come in_ hermetically Microwave Devices 


sealed cases. Amoux Corp., 11924 ie 
Model 152-2A, for 


West Washington Blvd., Los Angeles @ Ferrite isolator, 
use in the 8 to 12 kme. band, will 


66, Calif. 

handle 100 kw., give 25 db. isolation 
with insertion loss of less than 0.25 db 
over a 200 to 300 mc. bandwith. Kear 
fott Co., Inc., Western Div., 253 No. 
Vinedo Ave., Pasadena, Calif 


e Glass trimmer capacitor, has linear 
tuning characteristics over capacity 
range of 0.5 to 4.0 mmfd. Unit is de 


e Miniature backward wave oscillator, 
Model VA-161, operates over 5 5 to 9.6 
kme. band, requires less than 300 volts, 
weighs under 5 Ib. Unit emplovs metal 
ceramic construction, enabling it to 
withstand airborne environment. Manu 
facturer savs additional models for fre- 





Royal 
AMPHIBIA 


< bai - a? Tt , 4 
signed for critically tuned RF and —_Amaa— 
gh-O uits ‘orning Glass Works, : “ 
high <2 circuit Corning Notes on America's outstanding utility amphibian for 
business flying and charter service operation 


ee amasewoe FLY ANYWHERE... LAND ANYWHERE . . . 
WITH THE VERSATILE ROYAL GULL 








N. ¥ ZARERESALW STEP 





Uiciiveais 


to 20,000 v. operating from 28 v.d.« 


input. Unit weighs only 2 Ib. Uni- 
versal Atomics Corp., 19 East 48th St., 
New York 17, N. ¥ 


e Power transistor, P-N-P germanium 
l'ype 2N235A, for audio applications, 
can dissipate 5 watts at 75C mounting 
base temperature. Collector current 
rating is 2 amps at 75C. Power gain 
is 30-40 db. Transistor operates from 
12 volts a - . " 
S ————e | Go wherever you like in a Royal Gull... to hundreds of places where 
emiconductor ducts, Red Ban ° 
: e other planes can’t take you . . . range up to a thousand miles. Put it 
Div., Bendix Aviation Corp., 201 West down on land or water. Just one flight will convince you that its 
wood Ave., Long Branch, N. J executive comfort, easy handling, responsiveness, and outstanding engine 
performance are incomparable. Arrange for a demonstration flight now! 


e Transistor, P-N-P germanium diffused 


alloy junction Type 2N237, is rated 
150 mw. collector dissipation at 55C 4 
yw ' ‘ If you'd like to know how the Royal Gull fits OY a 


and intended for low-noise audio appli ee + eaten on dieeat 
“ into your air-transport picture, write direct — 
cations AIRCRAFT CORPORATION 
Marvelco Electronic Div., National 


Aircraft Corp., 3411 Tulare Ave., Bur- 
bank, Calif. 


6781 West National Avenue 
MILWAUKEE 14, WISCONSIN 
A subsidiary of Kearney & Trecker Corp. 
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RADAR THAT PUTS 
THE FINGER ON STORMS 


Raytheon Storm Detector Radar, the AN/CPS-9, 
locates storms up to 300 miles away, measures their 
distance, direction, height — indicates the presence 

of rain or snow. Storm Detector Radar was developed 
by Raytheon in cooperation with Signal Corps 
engineers for use by all military services. The 
““3-dimensional” picture provided by this unit is 
invaluable to the quick, precise forecasting demanded 
by modern military operations. 

Civilian applications of this equipment will 

supply vital information to commercial airlines, power 
utilities; more timely forecasts to the U. S. 

Weather Bureau. Reliable, accurate, versatile, the 
Storm Detector Radar demonstrates again that 
Raytheon means... “Excellence in Electronics.” 


EE 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 6&4, MASSACHUSETTS 





quencies up to 40 kme. are under de- 


velopment 
Varian 
Palo 


611 Hansen Way 


Associates, 


Alto, Calif. 


Test Equipment 


e Computing digital indicator, Model 
DY permits direct read-out of 
speed, rpm., pressure, thickness and 
other quantities without subsequent 
conve calculations. Device 
tains gate that functions as 


a 
Z5U0U0 


rsion con 


1 variable 


multiplier to provide direct readings. 


Gate time can be set by plug-in panel | 
readings | 


or is manually adjustable for 
from 0.0001 to 0.9999 in 0.0001 second 
increments 

Dynac, Inc., 395 


Palo Alto, Calif. 


Page Mill Road, 


Model 
‘to 3x 10 
ranges 


410, 


; 


e Micro-microammeter, 
measures currents of 1 x 10 
ump. over 10 decades on 20 
Accuracy is 3% or better, zero drift 
than 2% full after five 
minute warm-up, with less than 2% in 
any subsequent 24-hour period. Keith 
ley Instruments, Inc 12415 Euclid 
Ave., Cleveland 6, Ohio. 


1S less scale 


e Portable transistor tester, called 
Iransistometer No. 101, tests both 
P-N-P and N-P-N low power junction 
transistors, permitting small signal Beta 
measurements to 250. 


Simple calibration requires no “stand- 


accuracy. 
cut- 


ard” transistor, provides 59 
Device also measures collector 
off current, weighs 6 Ib., is 
in kit form for $67.50 postpaid. 
Durson Co., 10416 National Blvd., 
Angcles 34, Calif. 


Los 
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available | 


ONE OF A SERIES — dep 


mia rogues to rockets” 


Benjamin Thompson, Count Rumford — 1783-1814... rogue extraordinary 
traitor... turncoat... yet one of the greatest scientist of his time. Founder of the 
modern science of ballistics, his theories and work on early artillery were the basis 
of Napoleon's concept of highly mobile artillery units. But starting in 1806, 
Congreve’s rockets with their greater range and power almost replaced artillery 
until it was found that rifling the barrel of the big guns gave the needed distance 
and accuracy. Gradually the rocket took a back seat as a war weapon until it was 


revived during World War II 


These early weapons contrast against today’s intricate weapon systems, 
present products will compare with the even more complex needs of tomorrow. But 
at Bell Aircraft these complex needs are already well in the planning stage. Highly 
trained engineering teams are dealing not only with today’s problems, but tomorrow's 
achievements. For the creative engineer seeking top assignments, Bell can offer 
Opportunities leading to a high level of profe ssional achievement— in an engineer- 
ing department with that young look. 


as the 


Engineers with experience in the design and development of electronic components 


UL 


CORPORATION 


including: 
Integrators « Computors 


Accelerometers Transmitters 
Receivers « Amplifiers 


Antennas 


Please contact... 


Manager, Engineering Personnel 








or aa 
Buffalo 5, N. Y. 


P. °. Box 1 
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BUMBLEBEES CAN'T FLY! 


You've heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Loftirig, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us today! Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 





srmit studies of aircraft f 


What's in the wind for engineers? 


The answers to subsonic and supersonic problems that 
may be on your mind right now may very well be 
studied in this modern Engineering Department wind 
tunnel soon to be in operation at North American’s 
Columbus Division. This is a major piece of new equip- 
ment for this continually expanding department, 
already one of the finest facilities for research and 
development in the industry. 

The tunnel will handle airflow studies from deck- 
landing speeds to Mach 4. With it, engineers will test a 
multitude of ideas and variables in the fields of Aero- 
dynamics, Thermodynamics and Dynamics. 

The Engineering Department has sixteen complete 
laboratories for creative engineers to test, study and 
evaluate their ideas. The individual and his ideas are 
important in this completely integrated, growing or- 
ganization, which holds prime responsibility on all 


North American’s aircraft projects for the Navy—from 
concept through flight. 

You can share the achievements and rewards that 
come from initiative backed by well-handled resources. 
This is a place where men who get results—get results ! 


OPENINGS FOR GOOD MEN IN ALL THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Power Plant Engineers, Re- 
search and Development Engineers, Weight Engineers. 

For your career’s sake, you should know the facts. 
Write: Mr. J. H. Papin, Personnel Manager, Dept. 
569AW, North American’s Columbus Division, 
Columbus 16. Ohio. 


THE COLUMBUS DIVISION OF A, 
NORTH AMERICAN AVIATION, INC, 4% 





ROUND THEM CLOCK... 
susitelee (elegy Busta t,. 





“THERE'S ACTION 
% AT 
LOCKHEED IN GEORGIA 


Action! Progress! Exciting new 
projects such as our new multi- 
million dollar nuclear aircraft 
facility! These make up the 
strong tide of vigorous living 
at work and play here on this 
new, frontier of scientific and 
industrial expansion. 


= Here is a place to dig in 

UP wiliihere's still corese room | 

R SW.F where there's still coreer room 
i. a 


PpLACEM 
ssiONAL " 4 
RING PROFE Qualified Engineers and 


LOCKHEEP Scientists interested in becom- 
ATION peP P . hi 
- ing associated with this pro- 
Ay 


gressive and rapidly expanding 
Organization are invited to in- 
quire for further information or 
personal interview. 





BUSINESS FLYING 





Business Fliers Form Corporation 
to Finance Their Air Operations 


By Bernie Lang stock based on four classes of member 
ship 
Burbank, Calif.—Eightv-five South e Class I. Valued at $450, it is a pri 
crn Californians have found a way to mary training membership. Heavy traf 
take advantage of private planes for fic at the Burbank airport discourages 
business or pleasure without having to intensive primary training and the club 
own one, or at least not much more has been forced to turn away ipproxi 
than one-tenth of one mately 50 prospects in the past few early total of 
Ihev are the Skv Roamers. a non months. Sky Roamers now are plan time club member 
roht corporation organized in the be ning for branch facilities at less con ost him a little mo S400 t 
that manv businessmen interested gested nearby airports to handle this travel 4,300 miles o1 ( 1 mik 
in flving, but unable to justify outright tramung his, of course, is reduced as mileag 
purchase of a plane, could benefit © Class II. Valued at $650, this classi increases to where the average Sk 
through cooperative airplane owner fication entitles members to flv aircraft Roamer figures it costs him about 64 
hip of the 170/172 type cents a mile. Time saved is even more 
Starting out in 1946 with 10 members © Class HI. Valued at $1,000, mem impressive—as much a n some 
nd one training aircraft, Sky Roamers bers ar entitled to fly 170/172 and cas 
is one of the few clubs that survived 180/182 type aircraft. “Flexibilits Ir id 
- lean vears after World War II, SKY ROAMERS COST ANALYSIS 
when business flying experienced a na- 
tionwide slump 
It required a great deal of selling at 
best to keep the club active. In_ the 
last four or five vears the club has 
been selling itself. Membership has 
risen to 85 and the club now operates 
two Cessna 170s, five 172s and two 
180s from headquarters at the Lock- 
heed Air Terminal. It has an annual 
budget of $65,000, J. H. Brown, secre- 
turv-treasurer and charter member of 
Skv Roamers, said 
Interest within the organization in 
twin-engine planes has become so popu- 
lar the club believes it will be necessary 
to add at least three of the larger 
executive airplanes some time after the 
first of the year. Favored is the Piper 
Apache, on the ground its initial cost 
is the minimum in the twin engine class. 
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Safer, Less Fatigue 





CENTS 
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SESE EEE! 


tree 


Members agree popularity of the Sky 
Roamers is a natural outgrowth of busi- 
ness decentralization. Areas not fre- 
quently served by the airlines or difh- 
cult to reach by car are easily accessible 
when you can fly a plane. Time savings, 
reduction of fatigue and strain, greater 
safety and economy than driving a car, 
are the usual reasons businessmen give 
for joining the Sky Roamers. All admit 
an interest in flying for enjoyment. 

lo qualify for membership, appli 
cants must be responsible, financially 
able to mect the obligations of the 
club and possess or be able to procure 
all licenses, certificates or permits re 
quired by the government to operate 
an airplane. Each member becomes a 18750 22500 
sharcholder with a negotiable share of 14375 17250 
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Another addition to the growing list of future 


In its new 707 Stratoliner and Intercontinental jet 
transports, Boeing offers an outstanding example of the 
high performance and luxury and comfort that will be 
available to airline passengers in the up-coming jet age. 
Bendix is proud to have been chosen by Boeing to 
supply its PB-20 automatic flight control systems for 
this “aircraft of tomorrow’’.* 
*Iinitial deliveries of PB-20-equipped 707s will be to American 
Airlines and Trans World Airlines. Previous decisions in favor of 
the PB-20 system were for Lockheed Turboprop Electras, Lockheed 
1649A Constellations, Douglas C-133A USAF Turboprop transports, 
and two of Canada’s latest military aircraft. 
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The PB-20 is the culmination of a ten-year Bendix 
development program pinpointed at the design and 
production of a simplified automatic flight control 
system that would satisfy completely the vastly more 
complex needs of the new age of flight. 

Application of transistors and magnetic amplifiers in 
the system has brought about the greater sureness that 
will be so essential Another important 
advance in the PB-20 is its continuous self-adjustment 
. thus making possible 


tomorrow. 


over a wide range of airspeeds . . 
safe, smooth control whether the aircraft is cruising at 
upwards of ten miles a minute or landing at 100 mph. 








Conde” 


AUTOMATIC FLIGHT CONTROL 
SYSTEMS SELECTED FOR 


SPIDEMIMM LS FOI S 


aircraft that will rely on Bendix systems 





Ability to capture a radio navigation beam from any 
approach angle; building-block, or modular, system 
design for easier maintenance; miniaturization to save 
space and weight; and super-sensitive air data sensor 
measures to a sensitivity of + one foot) able to maintain 
incredibly close control over any cruise profile—these 
are other that make the PB-20 the 


advanced, yet the simplest, most sensitive, most flexible 


features most 
automatic flight control system yet developed and in 
production today. 

Bendix experience in the design, development and 
production of fully automatic flight control systems may 


well be able to solve your specific needs, too. Our 
experts are ready to work with you at any time. ECLIPs! 
PIONEER BENDIX AVIATION 


TETERBORO, NEW JERSEY. 


DIVISION, CORPORATION, 


Providencia Ave., Burbonk, Colif. Northwest Office 
Boeing Field, Seattle 8, Wash. Export Soles 
205 E. 42nd St., New York 17, N. Y 


West Coast Office: 117 E 
Room 114, Administration Bidg., 
and Service: Bendix international Div., 


Proneer 


DIVISION 
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WHY SHOULD ANYONE 
WANT. TO WORK FOR 


J 
PERKIN-ELMER S ” PERKIN-ELMER? 














THEN WE Tew ‘eM 
EVERYTHING FROM 
ABOUT THE PROJECTS AERIAL CAMERAS 
THEY'LL BE WORK- TO ZOOM LENSES, 
ETC. AND SO FORTH. 


EASY, CHARLIE, IM TRY- ADVERTISEMENT? FIRST OF ALL, LET’S TELL 'EM WHAT 

ING TO WRITE A “HELP WELL LET OL’ GRAY PERKIN-ELMER DOES... DESIGNS AND 

WANTED” AD THAT GETS FLANNEL CHARLIE | PRODUCES FINE OPTICS, INFRARED IN- 

ACROSS ALL THE HELP YOU WITH IT. STRUMENTS, ELECTRO- OPTICAL 

THINGS P-E CAN OFFER ~ | ; WEAPONS SYSTEM,...- 

GOOD ENGINEERS ANDO 
PHYSICISTS... ~ 





-.-TO SAY NOTHING 
OF SECRET INFRARED 
DETECTOR STUFF. 











AND LOCATION! OUT IN THE BEAUTI- 
FUL CONNECTICUT COUNTRYSIDE WHERE 
TRUE SUBURBAN LIVING (S A REALITY, 
»»NO MORE COMMUTING. 
REMINDS ME! HAVE 


TO TELL My WIFE ILL 
BE HOME FOR LUNCH, 


AND THE MEN THEY’LL BE WORKING WITH... + «NOT TO MENTION 
CARL MILLER WHO HELPED DEVELOP RADAR.,.,. US, JACK AND 
LLOYD McCARTHY, ALEADER IN OPTICAL DESIGN... CHARLIE IN PERSON. 
«++ AND MANY OTHERS WELL KNOWN IN OPTICAL 

TRACKING, INFRARED AND SO FORTH... 





























(LL CLOSE IT... "1F YOURE A AND iF you’o 
PHYSICIST, ENGINEER, OR ~—LIKE TO KNOW 
DESIGNER, WE’O SURE LIKE | MORE ABOUTUS, 
TO KNOW MORE ABOUT YOU” LET US SEND you 


NOTHING EXCEPT THE SPECIAL 
BRAND OF ENTHUSIASM YOU PICK 
UP WORKING AROUND HERE, 
BUT THEY'LL HAVE TO Dis- 

COVER THAT FOR THEM- 


HAVE WE LEFT 
ANYTHING 
OuT? 

















Perkin-Elmer is a diversified, growing young company, Engineering and Optical Division 
well known to both industry and defense people. Why 


not send our personnel manager a resume of your quali- Perkin-Elmer Sb; rovtili 


fications. And if you'd like, we'll send you a copy of 
“Perkin-Elmer .. . its people, facilities, products.” Norwalk, Connecticut 
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FLIGHT EXAMINER and instructor H. T. Childers and Ed Smith, new Sky Roamer member, go through pre-flight inspection of club's 


Cessna 172 


prior to Smith’s check-out flight (left). J. H. Brown, secretary-treasurer, about to takeoff in Cessna 150 (center). Harold 


Hopkin, club maintenance supervisor, at Cessna in Wichita picking up fifth 172 that Sky Roamers purchased this year. 


Til ik 


more 


membership in the Sky Roamers 
ittractive than owning my own 
explains Jerry L. Pettis, former 


plane,” 
Air Lines pilot and assistant 


United 
to the president 

“Capital investment,” Pettis 
“is at least one-tenth less and operating 
costs as much as 50% less than private 
ownership. Availability of the club’s 
nine airplanes offers a very flexible ar- 
rangement. When one ship is down 
for inspection, there are always others 
available. 

“In the many vears I have been with 
the Skv Roamers, I’ve never had to sit 
out a roster. There mav have been a 
time or two I’ve settled for a 170 when 
I wanted a 180, but I usually plan a 
idvance and find 
getting a plane 


said, 


schedule a month in 
little difficult, 
when needed.” 

One member traveling the western 
half of the country who usually made 
cne call on his customers every three 
or four months when using a car said 
having the advantages of the Sky Roam 
ers club afforded him an additional 
personal contact with his widely scat 
tered customers 

Wolfgang Reitherman of Walt Dis 
ney Productions values the time saving 
factor. “When we release a picture we 
like to get various audience reactions 
immediately,” he said. “Having a Sky 
Roamer plane available often means 
making a matinee in San Francisco, an 
other in Sacramento and an evening 
show in Salinas, all in one trip,” he 
said 


very 


Share Plane 
Another member 
your plane” advantage. 
flies about 100 hours a vear which 
costs him about $794. But on long 
trips, friends or business associates 
share expenses so that it averages out 
to not much more than $300 a vear. 
Building contractor E. C. Vettel 


cited the “share 


Normally he 
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considers it a means of advertising his 
business. “More people will know you 
through flying,” he said ‘On one 
construction job in Palm Springs re 
cently, I made over 27 round trips 
between Los Angeles and Palm Springs 
in 90 days. Using a plane in business 
still is novel enough to attract atten 
tion.” 

Another member praised the safety 
record of the club. All airplanes arc 
equipped with up-to-date instruments, 
aids to navigation, 
cquipment and safety 
ships are in constant use and 
scrutiny of the pilot, a 


communications 
devices Che 
ilways 


under safety 


of the airplanes 


dvantage over a plane that may sit on 
the ground a couple of weeks o1 months 
in between trips 

Ihe club tries 
membership of 
tional fivers for 


to maintain a balanced 
business and _ recrea 
maximum utilization 
“We keep them flying 
over the weekends well as during 
the week,”” Brown savs. Utilization of 
nine planes during the past month was 
Club records 
iccumulated a 


in excess of 675 hi 
show Sky Roamers have 
total of 28,000 hr. of fiving time, 
as one Sky Roamer put it, “‘as 
that flown around the 


world 


1 group 
mecans Wwe VC 


140 times.” 


Latest Lycoming for Business Planes 
New Lycoming 0360 four-cylinder opposed aircooled engine, rated at 180 hp. at 2,700 
A development of the 150-hp. 0320, 
the 0360 powers the Beech Badger and prototype Piper Comanche business planes. The 
engine measures 24.68 in. high x 33.37 in. wide x 29.56 in. long, features rotator-type salt- 
cooled valves, all-chrome piston rings and nitrided crankshaft. It has been certificated by 
Civil Aeronautics Administration. 


rpm., weighs 282 Ib. including starter and generator. 











FIRST PROTOTYPE of Sacta after modifications. Experience gained from HA-200 is to 


be applied to probable later fighter project. 
Simple Design Marks Spain’s First 
Jet Built By Willy Messerschmitt 


Madrid—Simple, straightforward d« tank in the for d fuselage section for 
sign marks construction of Spain’s first feeding the engines during brief inte: 
jet airplane, the Hispano HA-200 Rl vals of inverted igh Fuel boost 
Saeta (Arrow 1 light twin-jet trainer pumps are in each main fuselage tank 
developed by a German team of design Phe HA-200 has provision for auxilian 
crs headed by Willy Messerschmitt external tanks at the wingti 

It is expected that experience gained 
from the HA-200 will be applied to Wing Markup 
later project, the HA-300 light fighter, Wings are trapezoidal in planform, 
— the design study stage slightly swept. Construction follows 

Che Spanish government has placed = \fescerschmitt past practice, being built 
i contract for production tooling of the = around ““ spars, the main spar and 
HA-200 trainer. Prof. Messerschmitt leading edge forming a torsion box 
iso has retained license rights to build — pyeayy skin is emploved to maintain 
the plane in Germany and the German — jaminar flow. Fowler-t pe flaps of 8.03 
designation of Me-200 has been given ft. span are fitte« Ailerons are 6.1] ft 


ss 


| 
| 
i 


the jet trainer long. Wing airfoil tion is derived 

: from the NACA 63 family with a 
Twin-Jet Layout relative thickness of 15% at the wing 

Design feature of the HA-200 tandem root to 13% thickness at the tips. Wing 
two-seater is the side by side hnosc place- incidence is four degre it th« roots, 
ment of its two French-built Turbo- decreasing progressively to one degre 
meca Marbore IIA turbojets of approxi it the tips. Dihedral is 3 deg. 50 min 
mately 900 Ib. thrust each behind an I'ail section is of cruciform lavout, 
oval bifurcated intake Engines are comprising a trapezoidal vertical fin 
independently mounted, have their built of twin spars nade from folded 
exhausts existing on either side of the dural plates. Variable incidence tail 
cockpits and mounted. Exhaust gases 
exit through individual tailpipes on 
either side of the fuselage below the 
wings 

Pipes protruded on the prototype, 
but since have been made flush 

Fuselage is built in three main 
assemblies: nose section containing 
engines, oil tanks, nose landing gear, 
machine guns; a center section com 
prising the cockpits, stricture for wing 
ittachment and the main fuel tanks, 
and the rear portion carrying the tail 

Fuel tank arrangement comprises 
two main tanks under the cockpits and 
an additional tank in the leading edge 
of each wing, all cells being inter- 
connected. There is a special fuel 
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Hispano HA-200 Saeta 
Specifications 
Span 34.17 ft. 
Length 29.09 ft. 
Height oars 9.41 ft. 
Wing area 187.2 sq. ft. 
Aspect ratio 
Max. speed (sea level) 397.4 mph. 
Max. speed (19,680 ft.) 409.8 mph. 
Max. dive speed 565 mph. 
Landing speed 77.6 mph. 
l'akeoff distance (over 50 ft.). . 1,836.8 ft. 
Landing distance (over 50 ft.). .2,361 ft. 
Gross weight (gunnery) 5,830 Ib. 
Empty weight (gunnery) 3,608 Ib. 
Gross weight (bombing) 6,270 Ib 
Gross weight (gunnery) 6,710 Ib. 
Gross weight (bombing) 7,150 Ib 
Minus tip tanks With tip tanks 











plane is controlled b 
hvdraulic system 

Landing gear is Hispano 

wn design and is composed 
legs with hydraulic shock absorber 
Main leg I fitted to the rear face 
of the main spar. Wheels are fitted 
with low-pressure tire 

Radio comprises one VHI t and 
radio-compass, both h ng control 
ind indicators in each cockpit. Stand 
ird blind flight instrument panel 
fitted. Pressurization cquipment vw 
installed in production models 
protoype is minus this equipment 

lo meet Spanish Air Force spe 
fications. the HA-200 will be able 
mount two 12.7 mm. machine 
located above the jet engines 
QOerlikon rocket launchers for 
missiles and four bomb racks for « 
ing 110-pounders. A reflector 
vill be mounted in front cockpit 

As a result of initial flights this 
pring, the following changes wer 
worked into the first prototype W ing 
dihedral was increased, dorsal fin at 
was enlarged and the vertical fin 
made taller Rudder chord wa 
reascd \ second prototype 
heduled to start flight tests this veat 


FRONTAL VIEW of Sacta with new dihedral. Note side-by-side nose placement for two 
French-built Turbomeca Marbore HA turbojets of 900 Ib. thrust each. 
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7 - al 
I: ( YR ke ( ‘A 5 i: SECL RITY — Northrop’s dramatic development of long- 


range, all-weather interceptor aircraft is an important factor in our country’s program 


for protection in the air. As a pioneer in this and other fields, Northrop has initiated 

many achievements that contribute to national safety. These accomplishments include 

the Northrop Scorpion F-89 interceptors now stationed at the U.S. Air Force’s most 

strategic bases, ready to rise and destroy hostile aircraft under “‘impossible’”’ weather 

conditions. Also included are Radioplane Company’s versatile drones and missiles, and 

Northrop’s unmanned Snark SM-62 intercontinental A-bomb carriers. New weapon l \ 

systems of tomorrow are now being developed by Northrop engineers and scientists. ; mn > 
Economical! output and prompt delivery are assured by Northrop’s balanced produc- N ( ) R | | R ( ) | 


tion force which capably matches the company’s years-ahead vision and planning. 





World’s Largest Turbo Transporter 
Pours Out Its Power Through SPECO Transmissions 


This mammoth turbine-powered helicopter of ‘‘1001” uses is the 
Vertol YH-16A. The production version will be able to carry up to 
12 tons and can whirl into action without warm-up to achieve an 
air speed of over 150 mph. Transferring the output of its turbine 
into a smooth, steady flow of propelling power is the job of the 
forward and aft transmissions produced by SPECO, the Steel 
Products Engineering Division of Kelsey-Hayes. 


The manufacture and assembly of gears and gear assemblies which 

insure dependable, maintenance-free performance such as required Rcter teoneeniecton from W006, The tunmeenieaions, 
j > cs . Nari: , > d rO* » ate : clutch assembles, synchronizing shafts an rive 
in the Vertol YH-16A is a Speco specialty, one of 40 years standing Shaftings are produced by Kelsey-Hayes in 
in service to the aviation industry. accordance with Vertol’s design specifications, 


KELSEY-HAYES 


Keilsey-Hayes Wheel Co., Detroit 32, Mich. + Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada ¢ Davenport, Iowa 
(French & Hecht Farm Implement and Wheel Division) ¢ Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
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Learstar Mk. 2 Improves Over Mk. I 


By Richard Sweeney 


Santa Monica, Calif.—Prototype 
Learstar Mk. 2 business transport, a 
Lockheed Lodestar conversion provid 
ing major performance gains without 
disturbing the customer's orginal in 
tenor, instrumentation and equipment, 
has been delivered to Plymouth Oil 
Co., Sinton, ‘Tex Plymouth’s new 
Learstar Mk. 2 incorporates the ma 
jority of Learstar Mk. 1 acrodvnamic 
improvements at ipproximatels 60% 
of the cost of conversion to the Mk. 1 
onfiguration. Conversion of a Lode 
star to Learstar Mk. 2 costs approxi- 
mately $175,000 Ihe customer re 
eived his airplane from Lear Aircraft 
Engineering Division shops near here P 
10 davs after turning it in for rework. 
Plymouth’s business transport cruises 
it over 290 mph. TAS at 10,000 ft 
using 840 hp./engine, and over 270 
mph. TAS at the same altitude draw 
ing 700 hp./engine 

Basis of the Mk. 2 conversion ar 
changes in the outboard wing panels 
power packages, nose, empennage, and 
intermarriage of the Lodestar power 
plant controls, hydraulic, fuel, oil, anti 
ice and electrical svstems with thosc 
of the Learstar 

Pending complete data reduction for 
conformance with CAR Part 4B re 
quirements for its transport category 
tvpe certificate, the delivered Mk. 2 
conversion belonging to Plymouth Oil 
is limited to 19,500 lb. gross weight 
Completion of data reduction in the 
single-engine climb performance re 
gime will vield certification for an all 
up gross weight of 22,500 Ib., 1,500 
lb. less than the Mk. 1 Learstar con 
version Lear is guarantecing the 
22.500 lb. gross weight figure to all 
Mk. 2 purchasers, including Warsren 


Oil Co., Tulsa, Okla., which has or- 














NACELLE AREA (left) with precision jig attached for building up Learstar nacelle. Basic nacelle structure has been completed and 
Learstar fire wall mounted (center). Nacelle with engine mount, stainless steel engine diaphram installed (right). 


AVIATION WEEK, September 10, 1956 





Systems 
Career: 


As a Field Engineer at Hughes, through 


training and assignment you will become 
familiar with the entire systems involved, 
including the most advanced electronic 
computers. With this knowledge you 
will be ideally situated to broaden your 
experience and learning for future appli- 
cation in either the military or commer- 
cial field. 

The national respect which Hughes 
commands in the field of advanced elec- 
tronics is in no small part due to the 
technical support provided by the Field 
Engineers. Other contributors to the suc- 


oe - GN Cxcill 


career aivaits tt 


vraduate 


respect d En vineerir 


cess of the Field Service and Support 
Division are th Technical Manuals 
Engineer, Training School Engineers, 
Technical Liaison Engineers, and Field 
Modification Engineers 

This Hughes activity is a highly trained 
organization of expert engineers, giving 
support to the armed services and air- 
frame manufacturers using the company’s 
equipment. Locations are in Southern 
California, continental U.S., overseas. 
We invite you to join this team. For 
further information write us at the 
address below. 





Some extra advantages for 


Field Engineers include: 


[raining 


months be rore assi 


Generous moving und 

; 

illowance between present 
tion and Southern Calif 


( ulver ( It} 


Additional compensation _ plus 
complete travel and moving 
issignments away trom (¢ 


Cty. 


Ideal living conditions in the un- 
surpassed climate of Southern 


California. 


Reimbursement for after-hours 


courses at UCLA, US¢ 


, or other 


local universities. 


Employee group and health in- 
surance paid by company, retirc- 
ment plan, sick leave, and paid 


vacations, 


Scientific Staff Relations 
RESEARCH AND DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 


Culver City, California 
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Flush antennas: a creative challenge for 


translucent “w indow” slightly ibove 
right f the man’s head is a 


ind glass fiber insulator which 


ctrically isolates the fin tip from the 
This pel 


rest of the airplane’s structure 


mits the tip to be used as an antenna—on¢ 
of more than 50 on the Boeing B-52 
Many of these 


loads, and they must function perfectly 


through extremities of 


untennas take structural 


stress, vibration 


and ten perature change 


In this and other flush antenna projects 
for airplanes and 
| 


ind cIVIl engi 


guided missiles, m« 
chani il neers investigate 
new materials and ways of using them, 
and devise structures and components to 
withstand the extreme conditions of high 
flight | 


Electric if engineers and 
avionics specialists C 


speed 
1¢ velop antennas 


whose electrical properties remain con 


. 
unfriendly physical environ 


\eronautical engineers make 


stant In 
ments 
certain that these antennas preserve the 
acrodynamic integrity of the aircraft. 


Flush 
ingly important as plan ind ssile 
enter the hypersonic region. They ar 
just one example of how, at Boeing, en 
ineers find challenging and creative 


work und a chance to be leaders in the 


growth of the engineering art. Because of 
Boeing's steady expansion, the number 
ot engineers employed by the firm has 
actually quadrupled during the past ten 
needed 


vears \nd more engineers are 


design and pi duction « 
yet transport the K¢ 
BOMARC IM-99 


ind on other pl )} 


for research 
the B-52, the 707 
135 jet tanker, the 
pilotle ss interceptor 
ects which cannot yet be announced 

| ngmecers who join Boeing will find, 
in small and tightly knit project teams, 


opp rT 


They will be 


individual recognition and tunity 
for professional growth 
able to 
all tuition costs paid by the company, 


liberal 


There may be an opportunity for 


pursue advanced studies with 


and participate in a retirement 


plan. 


Boeing engineers 


ut toda, 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-55, Seattle 24, Wash 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. C-55, Wichita, Kansas 


if you want further informatior the advan 


tages of a career with Boeing, 5 »nd upor 


to either of the above addre 
Name 

College(s) 

Addre 


City 


Telephone number 


BOLMNM is 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 
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Arma inertial navigation systems 
are now being developed for 


CENSORED 
If you are interested, contact Arma... 


Garden City, N. Y. A division of 
American Bosch Arma Corporation. 
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dered the second Mk. 2 conversion. 

In certificating the Mk. 2 airplane, 
CAA accepted the flight characteristics 
of the Mk. 1 aircraft, and demanded 
i minimum in performance flight test 
ing due to the differences in power 
plant 

Ihe Mk. 1 has 1,425 hp 
ble for takeoff, and is rated at 
METO power. The Mk. 2 has 1,325 
hp. available for takeoff and a METO 
power rating of 1,200 hp 

The Mk. 2 carries less fuel than the 
Mk. 1 and is lighter. The Mk. 2 gross 
weight is 24,000 Ib., has slightly smallet 
slighth 
substantially 
equivalent 


avail 


1275 


pavioad, ind less 
table vet 


Lodestar in 


range (se 
ibove the 
performance 
iS 
necessary for 
conversion to Learstar Mk. ? 
with a fair 
Lodestars now 


Variations in rework 
Lodestar 
include the 

percentage of 


tive operation incorporating a Lear kit 


landing gear, 


In execu 


changing the wheels to a Convair type 
ind brakes to singk spot in place of 
the old multiple disk brakes 

Another provision to be 
Mk. 2 conversions is an 


panel 


made for 
outer wing 


exchange svstem, wherein old 


Lodestar wings are exchanged for a set 
of panels already modified to Learstat 
urfoil and integral tankagc 
tions, providing the old set 
modified to the Learstar 


tem help reduce the 


specifica 
can be 
spec Dh 
will urplane 
Presenth 
of 90 davs for 
to Learstar Mk. 2 conversion 
quoted in all contracts \] 
though the Plymouth Oil plane had 
ifs own outer panel reworked, it still 
ust 90 davs down in the rework 
vstem 
Actual 


version 


own-time for mnve 
door-t 


rsion 


’ 
aoot tim 


hanges Learstar Mk 
include 
@ Outer wings. 


foil forward 


N cw 


of Spal 


structure and air 

new high-speed, 
de-icers with Bendix 
Eclipse-Pioneer control svstem; fibrous 
new navigation 
warning 
ind electrical svs- 


high-pressure 


glass wingtips and 
lights; Safeflight stall 
fuel, oil, mechanical 
tem rework 

@ Nacelles. New cowling, 

mounts and Dynafocals for any 
Wright R1820 recommended 
for this conversion are the R1820-56A 
or -72A): new stainless steel dishpan, 
exhaust stacks and trough, and firewall: 
new cowl flap, oil coolers and carbu 
retor heater systems; accessory cowlings, 
nacelle structure and wheel 
well doors and mechanisms; new wheels 
and _ brakes new fire 
detection and extinguishing svstem and 
firewall shutoff valves; auto-feathering 
svstem:; rework of fuel, oil, hvdraulic 
and mechanical systems. 

e Nose section. New cone with 
horizontal pitot masts and flush- 
mounted taxi lights; Janitrol 100,000 


svstem: 


cngin¢ 
model 


cngine 


fairings; 


where needed); 


nosc 
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Gross weight 

Basic weight 

Pay load 

Ten passengers; including crew 

Available fuel load 

Fuel (gal.) 

Flying time at 108 gal. hr 

Airspeed (same power) 

Range to dry tanks 

Range plus one hour 

Maximum range to dry tanks (stand- 
ard cruise) 

Maximum flying time (cruise 108 gal. 
hr.) 


Climb Rates (sea level): 
Two-engine, en route 
One-engine, en route 





LODESTAR-LEARSTAR COMPARISON* 


Lodestar data is based on performance and specifications of Plymouth Oil Co 
airplane before conversion to Learstar Mk. 2; current performance is shown in column 2. 


Source: Lear Aircraft Engineering Division, Lear, Inc. 


LEARSTAR MK. 2 


Sample Cruising Speeds (TAS at 10 000 ft.): 
Maximum recommended cruise, 840 hp. eng. (70% METO power) 
Normal cruise, 700 hp. eng. (581/9% METO power) 
Long-range cruise, 540 hp. eng. (45% METO power) 


Learstar 
Mk. 1 
24 ,000 Ib. 
15,700 Ib 
8 ,300 Ib. 
2 ,000 Ib. 
6 ,300 Ib. 
1,050 
9 7 hr. 
275 mph 
2 ,667 mi. 
2 392 mi. 


Learstar 
Mk. 2 
22 , 500 Ib. 
14,900 Ib. 
7 ,600 Ib. 
2 ,000 Ib. 
5 ,600 Ib. 
933 3 
8 6 hr. 
272 mph. 
2 ,339 mi. 
2 ,067 mi. 


Lodestar 
19 , 500 Ib. 
14,300 Ib. 
5,200 Ib. 
2 ,000 Ib. 
3,200 Ib. 
Sa3.2 
4.9 hr. 
220 mph. 
1,078 mi. 
858 mi. 
3,437 mi. 


1,298 mi. 2 ,828 mi. 


5.9 hr. 10.4 hr 12.5 hr. 


290 mph. 
272 mph 
240 mph. 


1,250 fpm 
400 fpm 








Btu heater 
ynpartment 
Leal rado 


I dat 


tem 

Angie of. 
ructural be« 
fibrous-glass tail 


\ ither 
© Empennage. 
hanged t 
tailwheel, 

fairing 
tabs: fibrous-glass 


fup 
fuy 
rudder and 

stabilize 
il systen 


idle 
pring 
lectrical and 
work 

e Antennas. Omni 
i] fin; flush-mounted glide path 
marker ADI 
or flush-mounted Bendix; 
belly o1 fol 


broadband 


mech inne 
verti- 
flush- 


he ¢ ps 


whiskers on 
mounted beacon 
under saddk 
ADI 
ward of 
bell Or 


sensing, whips under 
windshicld—Lear 
through the 
onhiguration to 


under saddle; re 
work existing radio 
Mk. 2 specifications 

e Flaps. Remove bat 
ternal flap _ tracks; 


feathering of flap and wing 


wings and ex- 
extension ind 
trailing 
dges 
Lear savs negotiations have been in 
progress for some time with a number 
f companies regarding the Mk. 2 con 
version. Several more firm contracts 
ire expected when CAA issues the type 
certificate, duc about the middle of 
September. The Plymouth Oil airplane 
is Operating temporarily under a sup 
plemental tvpe certificate 
Currently there are 16 Mk. 1 


stars and one Mk. 2 in operation. 


Lear- 


LEARSTAR nose cone with pitot masts, bell 


mouth for admitting ventilating air. 


CLOSEUP of port flap bay showing details 
of shortened flap tracks. 











THEY CAN RUN... 
BUT THEY CAN'T HIDE! 4 


i 





The “‘bogeys’”’ never had it so bad. Successful infiltration of our skies by 
their manned aircraft is slimming away to the point of no return—thanks 
to Navy F4D Skyray fleet interceptors. 

The sleek, supersonic Skyray has a new stinger—Westinghouse Aero 13 
armament control system. Aero 13 employs search-track radar to find the 
target. The computer calculates the best attack course and firing informa- 
tion. The rest is wreckage! Weather and moonless night make no difference. 
The “bogeys’”’ can run, but they can’t hide. 

The Aero 13 armament control system is another example of Westinghouse 
creative engineering to solve today’s problems—and tomorrow’s applications, 
as well. Information and engineering assistance in specific fields of airborne 
electronic systems are available to you from Westinghouse Electric 
Corporation, Air Arm Division, Friendship International Airport, 
Baltimore 27, Maryland. J-91050 

THE AIR ARM SYSTEMS FAMILY 


Fighter Armament Bomber Defense Flight Control 
Missile Guidance Special Purpose Systems Components 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO! 


Unique barrel-type package fits 
perfectly in the nose of the aircraft. 
Overhead slide-rail mounting pro- 
vides easy pull-out for service. 











WORLD'S FASTEST FIGHTER LANDS ON 


COMPACT CPT 
LIQUID SPRING 


Hardest-working component of the Lockheed F-104 
landing gear is its compact liquid spring, engineered and 
built by Cleveland Pneumatic. 

CPT Liquid Springs provide high load absorption 
within the minimum space available on this razor-wing 
aircraft. Over 70,000 test cycles proved the reliability of 
the liquid spring principle. 

Whether your aircraft designs permit use of conventional 
Agro* shock-absorbing struts or whether razor-thin wings 
create space problems, CPT will design and build landing 
gear to handle the job dependably. We've been solving BE A CPT ENGINEER! 
landing-gear problems for over 30 years. Our modern Liberal pension and profit-sharing plans, 
350,000-square-foot plant is equipped to produce CPT interesting work, plenty of advancement op- 
AEROLS or Liquid Springs to fit your production schedule. portunity. Tell us your qualifications today. 


*T.M. 


CLEVELAND PNEUMATIC TOOL COMPANY 
3781 East 77th Street + Cleveland 5S, Ohio 


Sales-engineering offices in Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.I. 








Lightplane Autopilot 
Makes Debut in Fall U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 

A new lightweight three-axis auto January July 1956 
pilot for light business and personal 
planes will reach dealer's shelves this 

Make and Model 
fall and is scheduled to go into quan Se iin Pay orem 
tity production early next year. Weigh July Total July Total 
ing 8.5 lb., the equipment operates on 
pneumatic principles, uses no motors 
or electronic tubes (AW Jan. 23, p. 67) 

One of the features of the autopilot Beech Bonanza 35 466 
is a heading lock. The equipment has a 18 r- = 
been undergoing development for threc a 3 67 
vears and has been flving on Beech Model 45 Trainer 0 50 
Bonanzas for two vears. It will be 
demonstrated for the first time publich Callair A-4 2 W 
in September. 

Builder is Tactair, Inc., a division of 
Aircraft Products Co., Bridgeport, Pa., Cessna 170 5 65 
which manufactures military aircraft 172 
hvdraulic and pneumatic equipment. ~ 22 
The unit was designed by William 310 16 
Harcum, a former Sperry engineer. 
lactair has named R. B. (Buck) Champion 7EC 19 


Springer sales manager for its autopilot 





Aircraft Builder's Net Billing Price 


Aero Design 560-A 4 32 $1, 188,000 $4, 596,700 
680 14 30 


Camair 480 Twin-Navion 0 WW 


Helio H-391B Courier 3 
ve Te e Lear Learstar Mk. 1 0 
Fiat Will Build soca tits, © ° 
Light Amphibians seus aanen “ 
Four prototypes of the four-place M20 6 
Nardi F.N. 333 pusher utility am- Seer Gente Gb C-98 19 
phibian will be built by Fiat to speed Super Cub PA-18A 19 
development of the project. The planes Tri-Pacer PA-22 53 
will undergo acceptance trials to pass Apache PA-23 21 
Registro Aeronautico Italiano and U.S Royal Gull P-136L1 2 a 74.500 596, 500 
Civil Aeronautics Administration typc 
certificate requirements Taylorcraft Model 20 4 19 39 , 800 160, 153. 80 
Nardi plans a demonstration tour of F 
the F.N. 333 in the Western Hemi 


sphere this vear, including extensive ‘ . 
coverage of the U. S. (AW July 30, p 1 Includes sales of five factory-owned Model 195s and two agricultural versions of L-19. 


97). The Neel & pow ered by a 240 ° Piper deliveries down over preceding months due to two-weeks plant shutdown for 
2 ‘ tee annual plantwide vacations. 

hp. Continental 0470-H engine turning Source: Compiled by AVIATION WEEK. Previous tabulations for 1956: AW Aug. 27, p. 81; 
1 constant speed Hartzell propeller. It AW July 9, p. 84; AW May 28, p. 10; AW May 7, p. 103; AW Apr. 2, p. 67; AW Mar. 19, p. 63. 
has a gross weight of 2,970 Ib., weighs 
1,848 Ib. empty. Top speed is approxi- 
mately 180 mph. and maximum range 
is about 870 mi. 


PRIVATE LINES 


Totals 489 4,035 $8,268 567 25 $56,765,672 10 

















Qualified aircraft and engine me- 
chanics can apply for Civil Aeronautics 
Administration's new Aircraft Inspec- 
tion authorization, granting them ad- 
ditional authority to conduct and ap- 
prove periodic and progressive airframe 
and powerplant inspections’ and to ap- 
prove major repairs ana _ alterations. 
Instructions for applying for new au- 
thorization are in Civil Aeronautics 


Manual 24 obtainable from Govern- 
5 


ment Printing Office, Washington 25, Italians Produce Fast Lightplane 
4S oe 


This two-place side-by-side Partenavia P.55 Tornado lightplane has a top speed of approxi- 

Lear, Inc., program of developing a mately 155 mph. Powerplant is a 140-hp. Lycoming 0290-D2 and a fixed-pitch propeller is 
nationwide network of approximately used. Construction is all-wood. Gross weight is approximately 1,475 Ib., weight empty 
100 factory and CAA-certified dis- about 970 Ib. Exhaust augmentor system is fitted to engine to aid powerplant cooling. 
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NAVY SETS SPEED RECORD 
WITH VOUGHT CRUSADER! 


THOMPSON TROPHY EVENT 


The Thompson Trophy, 
traditional symbol of 
speed, has been awarded 
annually since 1929. 

Originally, the trophy event in- 
volved a race around pylons with 
high performance piston-engine air- 
craft, but its character gradually 
changed with the advent of jets. 

Today’s supersonic speeds have 
ruled out closed course racing. A 
Straightaway race against time has 
taken its place. 

The first jet race was held in 
1946, with the winning plane re- 
cording 516 miles an hour. 

Now, ten years later, Chance 
Vought’s Crusader — first plane 
ever entered in the event by the 
Navy — nearly doubled that speed 
when it became the first trophy 
winner to exceed 1,000 miles an 
hour. 





F8U-1 Streaks over Thompson Trophy course at 


1015.428 mph! 


A standard production model Chance Vought F8U-1 Crusader - 
averaging a blazing 1,015.428 miles an hour — has set a U. S. speed record 
and captured the coveted Thompson Trophy for the Navy in that service's 
first entry in this historic aviation event. 

The former official record, set last year, was 822 miles an hour. 

Commander Duke Windsor, USN, crack Navy test pilot, streaked over 
California’s Mojave Desert at an altitude of 40,000 feet in setting the 
record. He made two runs over a precisely measured 15.1 kilometer 
(9.3 miles) course, trailing a sonic boom across the desert in his wake. 

Significantly, the triumph was achieved with a stock, combat fighter, 
identical with Crusaders soon to be delivered to the U. S. Fleet. It carried a 
full complement of cannon, and ballast equal to a full ammunition load. 

The Crusader’s U. S. record — first to top 1,000 miles an hour — 
marked the third time Chance Vought-designed aircraft have captured the 
Thompson Trophy. Commander Cook Cleland, USNR, flying as a civilian, 
piloted Corsair fighters to new records in 1947 and 1949. 


UGHT AIRCRArT 


INCORPORATE SO CPALLAS, TEXAS 


DESIGNERS AND BUILDERS OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 





tributor radio, autopilot and navigation 
quipment service centers is well under 
vay with about one quarter of its rep 
esentatives’ installations approved. 
Metal wing conversion for Ercoupc¢ 
Model 415 developed by Skvcraft De 
sign, Langhorne, Pa., is approved by 
Administration un 
certificate 


Civil Aeronautics 
der supplementar type 
SA1-4. ‘The firm has converted mor 
than 60 sets of Ercoupe wings thus far, 
xpects to double present output of 
two sets weekly soon 

Bendix Polar Path compass will be 
ed by a Fairchild Aerial Surveys con 


verted Beech AT-11, which will do a 


magnetometer survey over approxi 
mately 10,000 mi. of uncharted south 
Peru jungle searching for oil deposits 

I'ransistorized speaker amplifier, 
Model CA-3, provides 7.5 watt output, 
25-db. gain. Measuring 2}-in. wide x 
2}-in. high x 54-in. long, the unit weighs 
1 Ib. 9 oz. It is the first of a line of 
transistorized aircraft electronics equip 
ment being developed by Flite-Tronics, 
Inc., Burbank, Calif 

Lang Aircraft Supplies, Omaha, Neb 

new factory distributor and _ service 


station for Lear, Inc 


Preview of Civil Cessna Helicopter 


Interior of civil version of Cessna CH-1A helicopter, soon to go into production, is pre 


viewed in this dressed-up prototype. Initial deliveries of the four-place commercial model 
will be made in 1958 soon after CH-ls are provided to the U.S. Army, which has ordered 


an evaluation quantity. 
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BILL WHITESIDES 


Engineerine Manager 

Flight Refueling, In 
Texas 7 

( pe w“ 

design 


BILL WHITESIDES’ ENGINEERING 
STAFF NEEDS: 


1 to 3 YEARS EXPERIENCE 


Just the spot for you if 
@ If you’re ready to make a change 


@ If you're lost in a large organiza- 
tion 


@ If you're interested in new career 
opportunities 


Bill needs young men with ideas 


NOW to join his hard-hitting 
team of aerial fueling specialists 


Send resume 


BILL WHITESIDES 


k light 
> Refueling. 
Ine. 
FRIENDSHIP AIRPORT 


Baltimore 3, Maryland 
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Will your income 
and location allow 
you to live ina 
home like this... 
spend your leisure 
time like this 2 


ANALOG COMPUTING 


Those with degrees in mathemat- 
ies, physics and engineering are 
needed to solve interesting prob- 
lems on direct analog computers 
and differential analyzers. 

Knowledge of or experience in 
dynamics, stress analysis, servo- 
mechanisms, heat flow and circuit 
analysis or non-linear mechanics 
is helpful. 


Pe 
, Wy 
- 
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/ 
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A Douglas engineer lives here 


They can...if you start your career 
now at Douglas! 


Take that ten year ahead look. There’s a fine career 

opportunity in the engineering field you like best waiting 

for you at Douglas. 

And what about the Douglas Aircraft Company ? It’s the 
biggest, most successful, most stable unit in one of the fastest 
growing industries in the world. It has giant military 

contracts involving some of the most exciting projects ever 
conceived ... yet its commercial business is greater than that of 
any other aviation company. 

The Douglas Company’s size and variety mean that you'll be in 
the work you like best — side by side with the men who have 
engineered the finest aircraft and missiles on the American scene 
today. And you'll have every prospect that ten years from 

now you ll be where you want to be career-wise, money-wise 

and location-wise. 

For further information about opportunities with Douglas in 
Santa Monica, El Segundo and Long Beach, California divisions 


and Tulsa, Oklahoma, write today to: 


DOUGLAS AIRCRAFT COMPANY, INC, 
C. C. LaVene, 3000 Ocean Park Blvd., Santa Monica, California 
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WHO'S WHERE 
(Continued from page 23) TROUBLE- 


Mark A. Starr, director-material, Missilc 
Development Division, North American SHOOTER’S 
\viation, Inc., Los Angeles, Calif. Also 
C. R. Raftery, director-material, and Joseph FRIEW > * 
A. Geisler, assistant factory manager, of 
North American's Autonetics division 

I. E. Morgan, assistant regional superin 
tendent-maintenance Chicago), I'rans 
World Airlines 

Dr. Herbert C. Corben is now a member 
of the Electronic Research Laboratory staff 
of Ramo-Wooldridge Corp., Los Angeles, 

Calif. Dr. Corben was professor of physics 
it Carnegie Institute of Technology 

Ben Butterfield, public relations staff, 

American Airlines 

John E. Lowe, director-personne 
publi relations, American Machine & 

Foundry Company's new guided missil % “ AS? 
launching eae plant, Rochester, N. } Fm ZL 
Z. W. Pique, marketing manager, Semi Wire Harness Bands 
onductor-Components Division, Texas In 
truments, Inc., Dallas, Tex. He replaces ate 

sssistant vice president J. P Pe To Ir Wires can be removed or replaced 
vho has resigned. Jay R. Reese replaces one-handed, without removing DOT g 
Mr. Pique as field sales manager Wire harness band. Spring tension Available with swivel, rivet, snap-fastener 

Leland B. Cameron, purchasing and "¥ 
tores department manager, Hiller Helicop 
ters, Palo Alto, Calif ient, moisture - proof lining insulates 

Charles E. Smith, manager-air mail, and wires, cushions them against chafing. ADNOCK 
William H. Nelson, supervisor-tariffs, Bran 
iff Airwavs 

Paul J. Chaney, commercial products seven standard sizes from %%¢@" 
iles manager, Metals Processing Division, diameter to 2”. Subsidiary of UNITED -CARR FASTENER CORP. 
Curtiss-Wrght Corp., Buffalo, N. ¥ 

B. K. Moores, director-industrial market 
Lehigh Chemical Corp., Chestertown, 





1 and 


prevents accidental opening. Resil- °F s"ap-on clip mountings. 


Lining will not pull loose. Made in 4 San Leandro 


California 





Md 
H. Thomas Larkins, Fastern sales man- 
r, Clifton Pr n Products Co., In 
Clifton Heights, Pa 
Norman L. Harvey, operations manager At The 
tub Electronics Division of Svlvania Fl 
tric Products, Ih Woburn, Ma 
Percey A. McReddie, sales staff (New Corporation 
York), Canadian Pacific Air Lines, Ltd 
Richard M. Ervin, Washington, D. C., 
fice manager, Hyster Co., Portland, Oreg 
Melville FE. Ingalls, district manager-sal 
kel Cadmium Battery Corp., Easthamp- : aes 
n, Mass A Program of Da a Analysis 
Harry W. Kohl, division engineer of the Facilities Operation 
newly created Bay area project division (San Test Evaluation Data Reduction 
Jose Missile Systems Division, Lockheed Reliability Statistics 
Air raft Corp Van Nuvs. Calif and Analysis Data Prese ntation 
Robert Booth, manager-Republic of Pana- Systems Evaluation 
ma, Braniff International Airways. He suc- for ICBM and IRBM Test Reporting 
eds Melvin Doolittle who will transfer to . 


Buenos Aires as manager-Argentina 
Robert W. Boesel, chief project engineer, These. are among the test data evaluation, processing and 


Guided Missiles Division, Republic Aviation reduction activities at R-W for the Air Force Intercontinental 
Corp., Farmingdale, N. ¥ and Intermediate Range Ballistic Missiles. 
T. C. Erickson, industrial relations direc- This test evaluation program is an important aspect of 
tor, Servomechanisms, Inc., Westbury, N. Y. R-W's technical direction responsibility for ICBM and IRBM. 
Raul H. Frye, general manager, Elec- Scientists and Engineers experienced in the evaluation, 
tronics Division, Fairchild Camera and In- processing and reduction of test data are invited to consider 
strument Corp., Syosset, N. ¥ association with Ramo-Wooldridge. 


~~ | -weage=Pscegge- Boone: 4 Please address inquiries to: Mr. W. J. Coster 
ager, Aviation Products Division, Fenwal, 
Inc., Ashland, Mass 7 ti 
Dr. George Gerard, research professor of Th R -W ld dg ( 
acionautical engineering, and Dr. Johann e amo 00 rl e orpora 10n 
Ludloff, professor of aeronautical engineer- 5730 Arbor Vitae St. « Los Angeles 45, California 
ing, New York University, N. Y 


Ramo-Wooldridge 
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MAKE NO MISTAKE . . . Aviation's biggest news today con- 
sists of the latest scientific and engineering developments 
which make possible tomorrow's aircraft. The prime source 
for this vital information is AVIATION WEEK ... preferred 


by aviation’s engineering-management men because , . . 


Working to fulfill their *‘need to know"’ are 23 full-time edi- 
tors—graduate engineers and aviation specialists. Possess- 
ing the technical knowledge and industry experience 
needed, they ferret out, analyze and report in detail avia- 


tion's significant technical developments when they happen. 


Competitive advantage in-this fast-paced industry de- 


SUY AVIATION'S LARGEST & 








pends on when the latest is learned. AVIATION WEEK’s 


fastest publishing schedule in the industry guarantees its 


readers this advantage. 


AVIATION WEEK’s high-interest engineering-management 
readership (Contact your local AVIATION WEEK representa- 
tive who would like very much to expand on this point) has 
led to overwhelming advertiser acceptance . . . AVIATION 
WEEK carried 4,298 pages of advertising in 1955, more 
than the combined total of the three next highest ranking 
aviation business publications and another record is already 


in the making for 1956. 


MANAGEMENT AUDIENCE, BUY 


VIATION 
WEEK 


A McGRAW-HILL PUBLICATION 
Ww @ 330 WEST 42ND STREET, NEW YORK 36, WY. 











py, 











NATIONAL 1 advertising rate is $37.60, per ain er a ena 
4 Ss ing on —y than a r b s. Cont t rate 
COVERAGE An faa: inch s easu 7 sch ly on a column 
yw eaten nehes to & Dag 


EMPLOYMENT OPPORTUNITIES 


$2.10 per tine, minimum 3 lines. To figure paym ane count 5 
average words as a line. Box Numbers 

Position Wanted ads are 

wresount of 10% 


—— NEW. ADS ‘to AVIATION WEEK Classified. P.O Box 12 ub 


cuti ‘ —— ms 


‘ mission 
N. ¥" . f-, Sept 24 issue closing Sept. 13 


UNDISPLAYED 


', of — rate 
aym ade in advance f< ‘ 
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HERE'S BIGGER 
OPPORTUNITY 
WITH A 
GROWING 
COMPANY 
IN JET VTO 


NOINEEHS 


Look to the future with 
Ryan — a stable, growing 
aircraft company with 33 
years of experience — where you'll 
never feel ‘‘lost in the shuffle.’ Join 
our select staff of engineers and work on 
challenging, diversified projects like Ryan's 
new automatic navigation system and the 
world’s first jet VTO aircraft! 
You'll like working at Ryan and you'll enjoy living 
playground with the nat 


in San Diego — a year-round 





finest climate. Write today to Engineering Professiona 


ment, Engineering Division for full information. Your i 


be held in strictest confidence 


IMMEDIATE OPENINGS FOR: 
Aerodynamicists 
Power Plant Engineers 


Aircraft Designers Electronics Engineers Systems Analysts 


Structures and Weight Control Engineers 


= ine RYAN AERONAUTICAL COMPANY 
2703 Harbor Drive - San Diego 12. California 





21K NAAAAA NM 0S 


SALES LIAISON REPRESENTATIVES, 


Servomechanisms Inc. Western Division, manufacturers of elec- 
tronic components & sub-systems is expanding its liaison staff. 


Challenging positions are now open to men with an E.E. Degree or 
equivalent engineering background and technical sales experience. 


ill be hel 


ill replies ‘ ‘ 
Please ae resume to Philip Earl 


12500 AVIATION BOULEVARD 
HAWTHORNE, CALIFORNIA 


ETT er ve — 


Attractive gee & expense pee nanena 


SERVO STAGUNISMS ed 


OPT 







=} 
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TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 
AC for its Advanced Development Pro- 
grams on Missile Guidance and Air- 


craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Laboratories in 
the country and is in the process of oa 
Men hired 
will enjoy working with the finest of test 
equipment and facilities, together with 
top men of the field 


Major, Permanent Expansion 


We are currently engaged in the following 
Types of Test Activities 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


Write Mr. J. Heffinger 


Supervisor of Salaried Personnel 


AC 
The Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis 























VTOL 


AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TO L 
Aircraft Development Program 


Send resume to 


DOAK AIRCRAFT CO., INC 
22309 So. Western Ave., Torrance, Calif 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 
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EMPLOYMENT OPPORTUNITIES 





and how about yeur tomorrow? 


You’re a creative engineer. Today you are practicing your profes- 
sional specialty in one of the many phases of modern aviation. 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay off. 


But possibly you find that, all too often, the burden of non- 
professional tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems—a place where you can see your 
ideas really put to work. 


Well, this may be the opportunity you have been waiting for. 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Park, Arizona. Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea- 
tive challenge and the satisfaction of realistic accomplishment. 


As a Goodyear Aircraft engineer you will come to know that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modern facilities available, 
including one of the largest computer laboratories in the world. 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain- 
ing the position of Goodyear Aircraft among the leaders in aviation. 


You will find salaries and benefits liberal. And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges. 


For further information on your career opportunities at Goodyear 
Aircraft, write: Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They‘re doing big things at 


GOOD/YEAR AIRCRAFT 


THE TEAM™ TEAM™ with n AERONAUTICS 
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Condi” 


NEEDS 
HYDRAULIC 
DESIGNERS 








One of the major programs at 
Bendix-Pacific is the long range de- 
velopment of high precision hydraulic 
controls for missiles and aircraft, We 
are seeking creative engineers 
familiar with high temperature re- 
quirements who are interested in 
pioneering the new frontiers. 
Bendix-Pacific is one of the largest 
and best equipped sources for hy- 
draulics in the nation. You are sin- 
cerely invited to consider joining this 
forward looking company where you 
can enjoy all the advantages of 
Southern California living. 


Please mail the coupon or write today. 











ENGINEERS, SCIENTISTS, DESIGNERS 


Outstanding Opportunities Available 


The types of work on which you could be engaged include 


Missiles 

Applied Mechanics 
Geophysics 

Underwater Ordnance 
Electronic Countermeasures 
Digital & Analog Computers 
Instruments and Controls 
Solid State Physics 
Microwaves & Antennas 
Infra Red Systems 

Inertial Systems 


Servomechanisms 
Balloon Systems 
Industrial Automation 
Upper Atmosphere Research 
Fine Particle Technology 
Surface Chemistry 
Optics 

Mechanical Design 
Airborne Early Warning 
Radar Systems 
Information Theory 











Systems Analysis and Design 
Electronic Equipment Design and Miniaturization 
You can grow wit! yur dynamic and progressive research and deve 
in its long-term expansion. We are prime systems contract or 
in which new groups are being formed and which cre 
for you. We have excellent facilities and equipment and « 
extent of their capacity, with encouragement and opportunit 
can work closely with prominent engineers and scientists. Our 
are staffed by peop! with technical engineering backgrounds 
isolated on a l é or component but contribute t and become 
of a significant prog n ‘ongenial associates and att sphere. Our people el 1s 
enjoy their work, and o extremely turnove rate testifies to this. Tuit 
mbursement } ty « Minhesota three minutes away. Delightful 
tial commu fine ultu I ! ronment recreational area 
hunting, boa n the Land f Sky 
company whose 


s. Permanent se 
Future is Our Fro 
ocation expenses. We be 

e country 


e for all levels « 


¢ f pe 
lieve ‘ ave all the opportunities you could find any 


ere—Electronic, Electrical, Aeronautical, Mechanical, Chemical 
Physicists, Meteorologiats, Physical and Electro Chemiate 
Junior, Associate, and Sentor grades, from Bachelor through Doctorate degrees. 


All inquiries will be treated in complete confidence 
Yow are invited to address PETER BURGESS, Director of Personnel, 


Mechanical Division of General Mills, Inc., 
1620 Central Ave. N.E., Minneapolis 13, Minnesota. 











of 


CONTINENTAL 





W. C. Walker, E ety Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 

11600 Sherman Way, North Hollywood, Calif. 

1 am interested in hydraulic engineering. 
| am a graduate engineer with ______ degree. 


1 am not a graduate engineer but have ___ 
years experience. 


Name 








Address 








City 











Ls 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 


Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental stoff. . . . If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


i 


ADDRESS: “Salaried Personnel” 
CONTINENTAL AVIATION & ENGINEERING CORPORATION 


iPieleme Sele}, teltll, Mews: DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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| pat OFFERS YOU SECURITY 


G M's long-standing policy of decen- 
tralization creates unlimited opportunities for 
qualified Electrical, Mechanical Engineers and 


Engineering Technicians. 




















DEVOTED TO 
RESEARCH 


Pitan — MISSILE GUIDANCE 

—JET ENGINE FUEL CONTROLS — COMPUTERS 

— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 
in’ tee, ie Cee AVIATION—AUTOMOTIVE ELECTRONIC PRODUCTS 


square feet, glass-masonry, alu- 





all offer you personally, opportunities that demand 
minum plant (being built in sub- 


investigation. To arrange personal, confidential 
urban Milwaukee) is another step 6 ee P . 





in GM’s Electronics Division's interview in your territory, write today to 
Permanent, Progressive Program. i Mr. John F. Heffinger, 
Supervisor of Salaried Personnel. 
? 
con ft BEST in ovr Chellenging Program AC THE ELECTRONICS DIVISION 
write to us today, ° 
General Motors Corporation 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


STRUCTURAL ENGINEERS 


A new and important era is dawning at CROSLEY! Here are 
career opportunities that offer almost unlimited scope and 
endeavor for projects that stir the creative imagination. 


There are needs in these current fields of CROSLEY 
activity: Wanted: 


1, Experienced Aeronautical —_ 
neers to design Radar Screens, Air- . 
craft Turrets, Missile and Airborne : Desi gn an d 
Aircraft Airframes, Housing for 


Radar and Fire Control Systems. <2. Develo pmen t 


Mechanical Engineers familiar with . 
2. Radar Antenna and Rotating Equip- E ngineers 


ment Design. - 
ANY NEW aircraft—like the F-104A 


3. Civil Engineers with Structural De- shown on the facing page —are 


sign background. -s equipped with Honeywell controls like 
the transistorized fuel gage. And Honey- 


Get the CROSLEY story TODAY! |  well’s accelerated development programs 





. — | call for many more such advanced air- 
_— Send A Written Resume ; . ~ - | craft controls to be produced 
oO: A 0 . 
D. B. Nason 
Vice President and Director 
of Engineering 
Dept. T-8 


Design teams now being formed offer 


exceptionally exciting Careers tO creative 


— 
— 


engineers capable of designing compo- 
nents and systems for— 


— 


* INERTIAL GUIDANCE 
®* FLIGHT CONTROL SYSTEMS 


Crosley DIVISION ® LIQUID MEASUREMENT 


VCO Mh ; SYSTEMS 
MANUFACTURING CORPORATION ; VERTICAL. RATE AND 


INTEGRATING GYROS 





OT oe 


— 


] he $ 
2630 Glendale-Milford Road real * DIGITAL COMPUTERS 
Evendale, Cincinnati 15, Ohio ; 
“Tnewe for the NEWEST <-Geapestad Ser the SEIT" } . ' task group. Draftsmen, technicians, 


At Honeywell you'll head up your own 





model makers and evaluations engineers 








essential to the project will look to you 


for technical instructions. 


An engineering degree or its equiva- 





lent plus practical experience with related 
or similar equipment is required 


Consider these advantages 


Successful medium sized manufacturer of electronic com- e . ™ : 3 ’ 
ponents & sub-systems is expanding its customer Haison Staff. Minneay olis, the city of lakes and 
s, offers you metropolitan living in 
Challenging positions are available to high caliber men with park » OnE yOu I : li =e 6 
E.E. degrees or equivalent & technical sales experience. suburban atmosphere. No commuting. 


These positions are open only to executive type. sales-liaison ® Travel d : — d 
engineers capable of dealing with all level« of engineering Travel and moving expenses pai 
and management in the airborne and instrumentation fields. 

20 x 
Ages 32 to 45 years. | @ First-rate salaries, insurance-pension 


Salary commensurate with assignment and experience within two ranges. systems, plant and technical facilities 


$8,500 to $11,500 | @ Honeywell, leader in control systems, 
$11,500 to $14,000 is a sound diversified growth company, 
Liberal Expense arrangements. Please send complete information to continually expanding, that offers perma- 


P-2872—Aviation Week nent opportunity to you. 


Classified Adv. Div., P. O. Box 12, New York 36, N. Y. | Write to us 


If you are interested in a career at Honey- 

well, call or send your résumé to Bruce 

HOW TO BE THE HAPPIEST CREATIVE Wood, Aeronautical Division, 2604 Ridg- 
& ENGINEER IN CALIFORNIA EXPANDING HELICOPTER PASSENGER way Road, Minneapolis 13. 


Engineers (£.£., M.E., Mfg., Sales) can 3 
have the kinds of jobs that creative e me... Ad COENSS FOR: 


men dream about. Top salaries and © Supervising Accountant and Auditor Statistician H ewe ee ee ll 


benefits. Suburban locations in Fuller- Airline Experience Required. Address Reply To: oneywe 


ton, Newport Beach, Richmond, or 
AERONAUTICAL DIVISION 








‘ Palo Alto LOS ANGELES AIRWAYS, INC. 
Write Beckman Instruments, inc., 2999 W. 6th Street Box 45155, Airport Station, 
Los Angeles 5, California. Ask for Career File + 16 kee Aagetes 46, Colwarave 
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ERNA 


attest i celal Come dg Tete] felisl> Misal-tetalial me tetetel tial iials 





Brilliant career opportunities for... 








A 
i ¢ EXPERIENCED COMPUTER ENGINEERS 
e LOGICAL DESIGNERS 
er 
“4 ‘6 TRANSISTER APPLICATIONS ENGINEERS 
e COMPUTER CIRCUIT ENGINEERS 

Ss 

@ DESIGNERS ELECTRO MECHANICAL DEVICES 

e ELECTRONIC PACKAGING ENGINEERS 

n 
: a of YOU are URGENTLY NEEDED at once to work on the General 
yu Electric Team for the ERMA Program 

Technical Assignments available in Palo Alto, California and Syra- 
i cuse, New York 
s 
d ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION 


FIRST industrial data proc- Ri : 
a * i vet 
essing system designed to solve ‘\e. _ . solves entire bookkeeping problem from time check is entered 
entire checking account book- Ha i or pe until monthly statement is Issued. 
keeping Bp -ire Sa eae : 

. Rs _\.. .... originally conceived by Bank of America and developed to the 
n FIRST such system ordered 3 ys * Stanford R t j tit : 

into quantity production. (The Te “an bank's specifications by 


., ot A beecmemamaneaments - - - Fefinement to continue through joint effort of General Electric 
Z Seo: and Stanford Research Institute. 
a- FIRST production computer ; 


designed with modern solid 
state components 





FIRST of a line of tailored 


“ data processing for business, Please send your resume to 
e industry and Government. 
2 Engineering Administration 


industrial Computer Section 


GENERAL @@ ELECTRIC 


3001 James Street + Syracuse, New York 
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EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


¢ Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


e Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

e Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World’s Leading Producer of Executive Aircraft. send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW. Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 




















="INATNMAAMAA 


= 
= 
= 
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CONTROLS 
ANALYSIS 


GENERAL ELECTRIC 


A whole new family of high-power low-weight turbo 
shaft, turboprop and turbojet 
today at this G-E department 
revealed T-5S with its many unique engine 


following the recently 
ad 


High 


Professional 


vances 


Control Systems as precedent-breaking as the new en 


rewarding opportunities for engineers with the ability 
to give thix development a firm, analytical basis 


Potential in 


Assignments include such operations as: 


ond components . . 
puter studies 


Groups 
personnel 
Advancement comes rapidly to engineers who demon 


and many other relative functions 


expanding 
Manaxrement on-the 


Analysis. This G-E department is itself 
The operation is decentralized 
spot makes the decisions Your 
quickly recognized and rewarded 


GOOD STARTING SALARIES 

RELOCATION EXPENSES PAID 

ATTRACTIVE LOCATION only 10 miles from 
Bos*on with its many cultural advantages 
LIBERAL BENEFITS including a Stock Bonus 
Plan and Full Tuition Refund Program for 
Graduate study 


AT THE SMALL 
AIRCRAFT ENGINE 
DEPARTMENT OF 


Write in complete confidence to 


Mr. T. 8. Woerz (Section 1-B-2) 


SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @@ ELECTRIC 


1000 Western Avenue, West Lynn, Mass 


AHEM 


engines are in progress 


xines must be developed Am! there are a number of 


determining and specifying engine control parameters 

. providing performance specifications for systems 
. preparing dota for analog com- 
providing consultation service to 
Preliminery Design, Advanced Design and Project 
selecting and training control anaiysis 


strate their capacity in the impertant fleld of Control 


contributions are 


= 


| 





ENGINEERS 
ncceds 


Knowledge of Military Specifications and 
formats required. Should be familiar with 
functional and environmental testing of 
specialized electro-mechanical, electronics 
equipment. Must be capable of interpret- 
ing engineering drawings. Some engineer- 
ing experience or formal engineering edu- 
cation is desirable. 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 
Milwaukee 2, Wis. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 


self today to 
Mr. John F. Heffinger 


Supervisor of 
Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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REPUBLIC KNOWS HOW 
0 FIT AN ENGINEER 
| WITH AN OPPORTUNITY 


g of 
nics 
pret- 


co, ... how to select an advanced aircraft assignment | 


edu- that utilizes an individual engineer's , , 
professional know-how and creative talents , 
to the best advantage of the man and the company 


...-AT REPUBLIC AVIATION we don’t shove an engi- 
neer into a particular “slot,” just because an opening 
exists, without regard for his individual interests and 


capacities. 


...when a project is completed, we never push the pro- 














- fessional staff “‘on to the street.” Instead, we plan ahead Proud as Republic men are of our many pioncering 
J . . . . . . . + Tr 
and and have jobs ready for them. In fact, in the last decade, achievements in aircraft design, such as the F-84 Thun- 
lop- not a single engincer or scientist has been dropped at derjet, F-84F Thunderstreak, RF-84F Thunderflash — 
of a this company for lack of a suitable assignment. and the incredible new F-105 and F-103, there’s no 
om h , R bij lik hink temptation to rest on past laurels here. In the highly 
— er _ . S Sepa, we oo hed im competitive aircraft industry, it’s always the future that 
it’s “for keeps” if his work equals our expectations. : 
counts. 
= Republic Aviation can follow this policy because we’ve 1: : . , 
ince for 25 =f ge desi This means that new openings are continually being 
uate ween expanc ing OFf <J panes not only in aa esign, created at Republic for professional men with sound 
Jni- development and production of advanced aircraft, but Perse ce a 
~tife : : if technical knowledge and creative ideas. 
in the missiles field as well. A growth record like this is 
the best assurance of job permanence an able man can And Republic has a salary scale and benefits program 
Osi- have. that is a model for the industry. 
M's 
tion 
gni- 
POSITIONS OPEN AT ALL LEVELS IN: 
Aerodynamics « Systems « Propulsion + Operations Research + Dynamics 
e Stress « Controls « Electronies « Staff Engineering « Electromechanics « 
Flight Test « Research « Thermodynamics « Flutter & Vibrations + Weights 
« Weapons Systems Analysis « Servo « Airframe & Mechanical Design « 
5 Hi Analog Computers «+ Antennae Controls Systems -¢ Instrumentation 
00 
Oat- 
ing 
the An important adjunct to a Republic job is life on Long Island, fabulous playground of the East Coast. 
, Please address complete resume outlining details of your technical background to: 
iew 
r- 
” AIRCRAFT: MISSILES: 
r Engineering Personnel Manager Administrative Engineer 


Mr. D. G. Reid 
Farmingdale, Long Island, N.Y. 


Mr. R. R. Reissig 
Hicksville, Long Island, N.Y. 


SPE PEGA sas AVIATZany 
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DIVISION 
ACF Industries, Inc. 


AVION 





Continues it’s policy of 
Dynamic Leadership 


in Electronic Development 








Challenging Research & 
Development Positions For 


ELECTRONIC ENGINEERS 


Airborne Electronic & Missile Systems 
Equipment 


Analog Computers * Magnetic Storage 
Aircraft Navigation Devices 

Aids * Redar 

Magnetic Amplifiers * Infra-Red 
Microwave * Electro-Optics 


Openings At All Levels 
From Junior to Supervisory 





Field Service Representatives 


to represent AVION at permanet field loca- 
tions. Work will consist déten maintenance 
and liaison with the customer. QUALIFICA- 
TIONS: Experience in one of the following: 
Radar; Computers; Fire Control Systems; Servo- 
mechanisms; Magnetic Amplifiers. 


Top Per Diem ° Travel Allowances 











Call or write: 
Technical Employment Dept. 


Every inquiry will be answered 


AVION DIVISION 


ACF INDUSTRIES. 


Route 17, Paramus, 


Diition-raia Educational Plan 


AVION encourages advanced education. Our liberal 
educational benctits pian enables qualified employees 
to further their education cither by taking courses 
leading to # degree, or courses pertinent to their 
assignments. 


Deeation ideal for working & living 


Comfortable, convenient living provides optimum 
conditions to bring out the best of your capabilities. 
Suburban Paramus, N. J., offers countrified, neigh- 
borly idential nearby ... yet it ls 
only 15 minutes from G. Washington Bridge and 
New York City’s superb cultural, educational and 
entertainment centers. 





Q... are invited to join a leader 


Move to the forefront of your field . . . our impor- 
tant position in Electronics assures you of chal- 
lenging assignments on advanced projects . . . rapid 
recognition of your accomplishments . . . as well 
as high salary supplemented with many company- 
paid benefits. 


INCORPORATED 


New Jersey COlfax 1-4100 


Our Virginia Plani: North Pitt Street, Alexandria, Va 


DIGITAL 
ENGINEERS 


for Long-Range Programs 
Airborne Control Applications 


Cl lenging assignments 


with opportunity to carry 
} dea ough to final 
hardw nd operational 


flig ng in 


Computer Organization 
Logical Design 

Advanced Circuit Design 
Laboratory Development 
Packaging and Reliability 
conjidential resume 


contact without 
your permisaion 


Forward 
No ref 


erence 


Manager of Technical Personnel 
Deot. 674 


MR MA 


Division of 
American Bosch Arma Corporation 
Roosevelt Field, Garden City 
Long Itstand, N. Y. 








FLUTTER and 
VIBRATION 
GROUP ENGINEER 


Will be responsible for flutter and 
vibration control of high speed air- 
plane weapons system. Requires a 
working knowledge of theoretical 
flutter analysis of high speed air- 
craft, flight flutter testing, flutter 
model testing, and vibration theory 
and testing. 


If qualified, send detailed experi- 
ence resume to: 


R. F. Kaletta 
Technical Placement Supervisor 
P. O. Box 516 
St. Lovis 3, Missouri 


MC DONNELL 
AIRCRAFT CORPORATION 














.. - DESIGN 
..- MECHANICAL 


INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Seeks Engineers with experience in 


@ Vibration and Stress Analysis 
@ Mechanical Design 

@ Electronics Package Design 

@ Electronics Package Cooling 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 


To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


AERODYNAMICS 


AERODYNAMIC ENGINEERS AND SCIEN- 
TISTS are urgently needed now at Convair in 
beautiful, sunny San Diego, California. Excel- 
lent career opportunities exist for junior and 
senior engineers for aerodynamics, perform- 
ance and heat transfer analyses related to 
advanced projects in the supersonic Mach 
number range. A balanced background in 
experimental and theoretical aerodynamics is 
ideal for these positions. Analytical aerody- 
namic studies using analogue and digital com- 
puters are an integral part of this work. 
Challenging positions are also available for 
aerodynamicists experienced in research and 
development wind tunnel and firing range 
tests. 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department... 
truly the “engineer's” engineering department 
to challenge your mind, your skills, your abili- 
ties in solving the complex problems of vital, 
new, long-range programs. You will find sala- 
ries, facilities, engineering policies, educa- 
tional opportunities and personal advantages 
excellent. 

SMOG-FREE SAN DIEGO, lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
...a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor) living. Housing is plentiful 
and reasonable. 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL DEPT. 121 


_CONVAIR. 


a +. 
Go A DIVISION OF GENERAL DYNAMICS CORPORATION {3 


SAN DIEGO, CALIFORNIA 











EMPLOYMENT OPPORTUNITIES 





Take command 
of your future 


FLY AS A CO-PILOT 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
— starting salary of $400 from first 

day of training; beginning with the 
third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 
flight pay; annual sick leave; paid 
vacation; liberal free transportation for 
you and your family each year; 
retirement plan; group insurance 

and many more. 


QUALIFICATIONS: Aged 22 to 30; 
between 5’8” and 6’2”; can pass 
TWA physical. Must have: 400 hours 
total pilot time; CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating. 
Two years of college or equivalent; 


Radio Telephone Permit Third Class 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager, 


lesan 


TRANS WORLD AIRLINES 


‘MUNICIPAL AIRPORT 
KANSAS CITY, MO. 





STANLEY AVIATION CORPORATION 


has immediate openings for 


AERODYNAMICIST 


BS in Aero Engineering 
3-5 years experience in Aerodynamics 





ELECTRONICS ENGINEER 


BS in Electrical Engineering 

2 years experience in many or all of the following 
Analog Computers; Servo-mechanisms; Automatic Controls; 
Instrumentation. 





STRESS ANALYST 


1-5 years aircraft experience in this field. College graduate. 





ENJOY COLORADO’S IDEAL CLIMATE, BEAUTIFUL SCENERY 
AND UNLIMITED RECREATIONAL FACILITIES 


Send resume to: 
2500 Dallas Street, Denver, Colorado 














Metallurgical Mechanical 
Material and Processes Engineer 


This is your chance to cain the 
exceptional professional and per- 
sonal advantages enjoyed by engi- 
neers at General Electric's Jet & 
Rocket Engine Center 


You need a BS degree in Metallur- 
gical and Mechanica! Engineering 
2 years experience in metallurg- 
ical work on materials and proc- 
esses application or failure analy- 
sis in a laboratory, and 2 
work in high temperature metal- 
lurgy in a laboratory or on mate- 
rial application problems 


years 


You will be responsible for: deve!l- 
opment, evaluation, application, 
control and improvement of mate- 
rials & processes for advanced 
aircraft engines; providing coun- 
sel on design and manufacture 
liaison with subcontractors and in 
development of new materials and 
manufacturing processes; product 
improvement and cost reduction 
programs — where careers go 
further and faster: in Flight Pro- 
pulsion at General Electri« 


Recruiting representatives from 
AGT will be in most major cities 
next month. Local interviews for 
qualified applicants can be ar- 
ranged. Write in confidence to 


Mr. Mark Peters, Dept. M8-17 
Technical Personnel, Bldg. 100 


Aircraft Gas Turbine Division 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 


ee GAMBLE? 


sure... if the odds 
are in YOUR favor . 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger sal- 
aries and a chance for greater personal 
achievement 
DECISION /INC is retained by more top- 
ranking firms thruout the nation than 
any other organization to find the right 
man for each job. This confidential serv- 
ice costs you nothing. 


It takes TIME—MONEY—EFFORT to im- 
prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 





HOW? Our placement specialist de- 
velops a plan ‘‘tailor-made"’ for you 
-which includes a resume of your 
experience ... and then a review by 
selected companies leading to confi- 
dential interviews at your conveni- 
ence and our client's expense. 


NOW is the time for DECISION! 
All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 


Write or phone: 


OLIVER P. BARDES, 
President — 

DECISION /INC 

1460-9 FIRST NATIONAL 
BANK BLOG. 
CINCINNATI 2, OHIO 


Personnel Department Yara gaged 
Publishers of the authoritative Engineers’ Job Directory 


160 AVIATION WEEK, September 10, 1956 





o? 


,@ 
dds 


1 re- 
ye an 
gy job 
* sal- 
onal 


| top- 
than 
right 
serv- 


im- 
1 en- 
LEC- 
JED- 
| this 


de- 
you 
your 
w by 
-onfi- 
veni- 


your 
st or 


ectory 


956 


EMPLOYMENT OPPORTUNITIES 


— Pore. 
Ar Force. Super <Snogper ~ ALL...TELLS ALL 


>) 
a Jae 


— ~ em 
a>  ~ 
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Reconnaissance television 
moves GHQ 
directly over any target zone 


Philco and the United States Air Force have perfected a 
far-seeing ‘third eye” . . . strategic airborne television. Now 
the Military Command can watch the TV screen as though 
it were a living, moving map . . . and direct distant maneuvers 
and operations as though they were on the scene. 


Mr. Electronics Engineer: 

Opportunities are limitless in electronic and mechanical in- 
dustrial engineering and research for men who apply to Philco 
now. Even more, Philco has one of the most liberal profit- 





sharing, retirement and insurance programs in all industry. 


Write, Phone Collect or Apply in person to John FP. Morrissey 
.. + your Inquiry will be held in strictest confidence 


PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 
®@ Guided Missiles @ Radar © TRANSAC Digital Computers © Underwater Ordnance ® Bombing and Fire 
Control Systems @ Servo-Mechanisms @ Microwave Communication Systems @ Infra-Red Devices © 
Transistor Circuit Application @ Multiplex Equipment @ Television Relay Systems © Industrial TV © 
Color Broadcast Equipment @ Forward Scatter Communications @ Fire Control Systems @ REDAP 
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OXYGEN ENGINEER 


Top Career Opportunity for creative re 


AERODYNAMIC DESIGN 
THERMODYNAMIC DESIGN page Trager 
search in design, development of aircraft 
EXPERIMENTAL ANALYSIS CnyyR eyatams. 
ADVANCED ENGINE DESIGN Top Rated Company with nationwide or 


ganization, 45 year history of steady 
CONTROLS SYSTEM DESIGN and ANALYSIS growth. 
Top Caliber Man, graduate engineer, 30-45, 


A few selected engineering positions with a fine established experienced, will start at salary merited by 
company located in the Northeast. qualifications, advance according to ability 
and ambition. Give complete resume—re 


For further information write in complete confidence to 
plies confidential. 


P-2717, Aviation Week “ Pioneers in oxygen breathing systems | 
Class. Adv. Div. P. 0. Box 12, New York 36, N. Y. ireraft 


PURITAN COMPRESSED GAS CORP. 
2012 Grand Ave Personnel M-1 K.C., Mo 








(ne eS MR 
AERODYNAMICISTS 
High Temperature DYNAMICISTS SPECIAL 


Metallurgy and Corrosion | “i ag re SERVICES 
eady expansion of research and in- 


Research on Nuclear creasing production of military and com- 
. . | mercial helicopters, convertiplanes, and 
Flight Project other VTOL type aircraft projects has re- TO THE 
a RN HTS sulted in several staff openings for ex- | 
perienced aircraft engineers. Assignments | 
This senior research position in the ap- include rotor analysis, flutter, stability AVIATION INDUSTRY 
Plication of nuclear energy to the field and control, vibrations, development of | 
of flight calls for both versatility and | performance methods, and programing 
breadth of creative thinking. Every bit of this work on digital and analog com- 


of the talent that the qualified engineer . : 
brings to this position will be effectively putors. Fixed wing experience applicable. 


iployed in research designed to pro — 
de improved metals and alloys for use Send resume to: OVERHAUL & 
in aircraft nuclear power plant M i i 1 
— ee MAINTENANCE 
The job requires a degree in physical ae — 
metallurgy or metallurgical engineering Aircraft | 
and 8 to 10 years experience in working Corporation 
with high temperature or corrosion re- 
sea ata ces eget cen Fort Worth, Texes emmert - 
related, time spent on obtaining an ad 
v € degree ay ve considered part 
sane POSITIONS WANTED Werner 
resea 1 results in the ap- 
issified or open literature 
oamiiated : Air Force contacts can be obtained for you | Inc. of inc. of Inc. of 
b experienced Dayton representative. PW- 


OPENINGS IN CINCINNATI, OHIO a a ” _— —— — 
AND IDAHO FALLS, IDAHO Do You Mave a challenging opportunity for a aamer aye a. 
top engineering exec red with 32 years Field Beach Airport Airport 


broad experience in the electronics, guided | x : 
missile and major R & D programs with em- Maintenance Conversion Overhaul 


phasis on system concepts’ I am interested | 
n making a change to a position where broad 























iddress replies, statin salary requirements to 





you prefer 

J. R. ROSSELOT L. A. MUNTHER Specialists in 
P.O. Box 132 operating responsibilities are delegated | 

P.O. Box 535 | where personal ability as a lecturer and high Lodestar Beech 

Cincinnati, O. Idaho Falls, idaho | level salesmanship with be utilized and an 

asset to the job. PW- . Aviation Week. 


LS | 

GEN ERAL 6) ELECTRIC nape mgr Fly your 1 plane anywhere in er , 
orle on Oc vacation. / . Fl. Nav. ies = . . ¢ 

Lic. ED, s. Raekon Gapmnd. Africa. Pw. PARTS & SUPPLIES 


25839, Aviation Week 














— Inspector Mechanic—20 years aircraft expe- 
rience ov erhaul, m radi fic ations, maintenance, 


RI shew my hag a A , — omet — you repairs Airline, A&E PW-2834, Aviation 
o This publication 7 ( , it 
VEW YORK: P.O. Bor 12 (36) Week. —— = 
CHICAGO 520 N. Michigan ) 
; ‘ y Pilot, ATR written, age 32, family, 4600 INC. PErshing 1-1710 


SAN FRANCISCO 68 Post St 5) ss 
LOS ANGELES: 1125 W. 6th St. (17) hours, 4 years executive DC-3, Twin-Beech, Hes ot Pats one eva lies for pepe 
Mallard, desire captain position, state details ESTAR BEEC 

















| first letter. PW-2860, Aviation Week — ngines 
POSITIONS VACANT A. oy Bendix Comes iw 
. | Pilot—3500 hours—-ATR-SMEL A&E (10 Paw tinental right 
Analyst Traffic & Economics. Executive years maintenance and overhaul), former 
ofeces in eastern city. Age 25-35 preferred. USAF navigator desires flight test, charter, 
P-1155, Aviation Week or executive position. Age 36, married. PW- | 


Miami, Fla.—Aerodynamicists, Stress Analyst S004, Aviation Week CONNECTORS 


and Draftsman for 3 desirable positions in 
copending J Ww eo Rostnensing School SELLING OPPORTUNITY WANTED STOCK DELIVERY AUTHORIZED DISTRIBUTOR 
tequires S & 7 years aircraft experience. 

Salary to $10,000 for superior men under 35. | Mfr’s Rep. with Physics degree and 7-figure | BENDIX CANNON IPC WINCHESTER 
Year round employment, 35 hour week, 4 sales record to gov't, aircraft and electronic | 2102 Market St., Phila. 3, Pa., LO 7-5285 
weeks paid vacation. Send resume to Robert industries, will deliver for engineer—sold 
M. Williams, Director of Engineering, Embry line in Phila.-D. C. territory. RA-2871, Avia- | HAROLD H. POWELL co. 
Riddle School of Aviation. tion Wee 
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SEARCHLIGHT 
SECTION 


BUSINE PPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE 


$2.10 a line, minimum 3 lines. 


DISPLAYED RATE 
$21.00 per inch 
N ibject to Ager ( mission 


Next issue closes |! days prior to issue date 








Immediate Delivery 
We stock, overhaul, and install 


WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc. St. Lovis, Mo 








DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 


LEEWARD AERONAUTICAL 
SALES, INC. 


P. O. Box 233, Miami 48, Fla. 








HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








FOR SALE 


LOCKHEED LODESTAR 


Low time airframe, executive 
interior, excellent radio. 


Contact: P. H. Carney, P. O. 
Drawer 12247, Ft. Worth, Texas 








FOR SALE 
C-46 A CARGO 


perating outside U.S.A. 
\vailable—will consider lease 
we own this aircraft 
NATIONAL AERO LEASING CORPORATION 
P. 0. Box 184 Miami 48, Fila. 
Cable: Airland Newton 5-0734 
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The LATEST and FINEST 


IN EXECUTIVE DC-3s 


The Tropiieana 


FOR SALE OR LEASE 


@ FULL FORWARD VISION FROM CABIN! ew caee G58 SSESD 
@ Wright 8 1820-72AMI engines 


@ 30% MORE CABIN SPACE FOR PASSENGERS! Hamilton Standard paddle blade pro 
@ 300-DEGREE VIEW FROM 6 PANORAMIC WINDOWS! pellers ... geored rudder tab; 200,000 


: . BTU heoter instolled oft. Radio and 
AND Luxurious Decorator-Styled Interior Sceheemanats fetieiiad Ganien th aee 


180-channe!l 40 wott transmitter; ARC-1 
NOW AVAILABLE FOR 50-channel tronsceiver; 2 SIR2 VHF 


DEMONSTRATION AND IMMEDIATE DELIVERY receivers; Omnimag; 2 RMis; GlideSlope; 
: 2 ADFs; Isolation omplifier; Sperry C-4 
! 

Unobstructed view for passengers! Soundly engineered Gyrosyn compass; AM-FM cabinrodio, 


for maximum safety and comfort! The new “Tropicana” cobin-cockpit interphone /PA system 
model is L. B. Smith Aircraft Corporation's pace- Buffet-bor; hot/cold food storage; king 
setting executive DC-3! sized lavatory; baggage compartment 


Visit us while attending the a WS Wie 


NBAA Convention in October ~"Jf 
* ‘a . 
“The Tropicana” canbe custom- — : Sect 
completed to your personal og | revumes le yiie. 
specifications. 








Write, wire or call: Herrol Bellomy, executive vice president 
international Airport, Miami 48, Fla, Phone: NEwton 4-0611 


BUSINESS PLANE SERVICE 


Whatever your requirement — 
You'll find it at Ohio Aviation. 


— lL | 


Se aS ae 


| Keeping a plane in service is something top operating condition on a year—round 
| like maintaining your health—It occa- basis. Why not join the list of large cor- 


sionally requires the services of a special- porations who use Ohio Aviation service 
ist. Here at Ohio Aviation services such as consistently. See us on your next service 


conversion, rodio installation, instrumen- requirement. Call Vandalia 4-4646 


tation, engine overhaul, upholstering and 
refinishing ore being given to a large 


number of corporation owned aircroft. A T | ‘3 OHIO 
large stock of spore ports results in quick AV | D Vale). co 
7 


service that cuts down the loss in flying 
time. Many corporations hove selected Dayton Municipal Airport 
Ohio Aviation to keep their planes in Vandalia, Ohio 





SEARCHLIGHT SECTION 





SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


3 
CEA MININIESSIOLTIAN 
~rmotive, imc. 


HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


“* AIRCRAFT ”’ 


ENGINEERING REPAIRS MODIFICATIONS 
MAINTENANCE OVERHAULS CONSULTATIONS 


“RADIO » RADAR * AUTO PILOTS » INSTRUMENTS ” 


SALES—SERVICE—INSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN 
BENDIX DARE LEAR RCA PIONEER 


‘““APPROVED REPAIR STATION’’ 


AIRCRAFT—ENGINES—INSTRUMENTS 
RADIO—RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 





8000 HR 


HELICOPTERS 


HILLER 
UH-12 


Available For 
LEASE PURCHASE, 
SALE OR TRADE 
TRANS-INTERNATIONAL 


AIRLINES, INC. 
P. O. Box 233 — Miami 48, Florida 











MINNESOTA AIRMOTIVE, INC. 


Wold Chamberlain Field * MINNEAPOLIS, MINN. * Phone: PArkway 9-8388 
WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE 








ps sana WED enna | 
WORLD'S FOREMOST ; 


LODESTAR 
SERVICE CENTER 


Inspection 
Maintenance 
Instrumentation 
Modification 

Overhaul | 


table! 


i 
now ave 


WINSLOW FULL-FLOW 


OIL FILTERS 
FOR P&W R-2800 


INSTALLATIONS 


Radar 
Interiors 
Engine Change 
Exteriors 
Radio 


other models for R-985, R-1340, R-1820, 
R-1830, R-2000, and R-2600 installations 


LEAR 


AIRCRAFT ENGINEERING DIVISION 
» Monica, California 
Builders of the Incomparable Leorstors 


Write or wire... 


STEWARD-DAVIS Inc. 
13501 S$. Western + Gardena, Calif 
Telephone: FAculty 1-3414 


Santa Monica Airport, Sant 








Sate, To. Sete RR MRT 


FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS TWIN BEECH 


DC-3 
COMPLETE OVERHAUL LODESTAR 


pone cencste 7301 ® ROCHESTER 1, N.Y. 








~ AIRWAYS~Inc. 








for the BEST MAINTENANCE @ OVERHAUL © MODIFICATION « INSTALLATION 
READING AVIATION SERVICE, INC. 
Phone 3-5255 


“Take a Heading for Reading” 


Reading, Pennsylvania 





FOR SALE LOCKHEED L-10 
r& W SCl hngine ha " Since 
New Alrline Interior _ 4 
ADF © Beats & Lan ue 

Individual ~ Ven & Fans 
Spare Ava rie 

CALIFORNIA CENTRAL AIRLINES 

HANGAR No. 3 Lockheed Air Terminal 

Burbank, California 








Consolidated 
PBY-5A 


Deal Directly 
with owner 
nedi- 


y available 


’ 
engine and airframe hours. Excelient 


r passenger, cargo and agricul 


A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








AIRCRAFT PRODUCTS 
WANTED FOR MANUFACTURE 


Will buy ovtright—Prints; 
Etc., also Corporate Setup 
A-N proprietary items especially wanted 


COLLINS AIRCRAFT CORPORATION 
1711 W. Florence Ave. Inglewood, California 


Tooling; Parts; 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 














WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 


W-2308, Aviation Week 
1125 W. 6th St., Los Angeles 17, Calif 








y’ 


10 WASHINGTON—BALTIMORE | 


#0 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 


Contact us for 
free car, limo, & 
hotel reservations. 
PAN-MARYLAND 

*: AIRWAYS, INC. 
e Friendship Airport. Md. 


CAA certified 
repair station 
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lf you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to display 
your products, inform the public 
of your operations, attract key 
personnel to your plant, and per- 
form any of the other communi- 
cative functions vital to your 
business, let TECHNICAL WRIT- 
ING SERVICE do the job for you. 


WRITING + EDITING 
ILLUSTRATING 


PRINTING 


We produce your publications, to 
your specifications. We give com- 
plete service—from research and 
planning through writing, design, 
and printing. Let our staff be 
your staff. It will save you time 
and money. 


— We Prepare — 


[EQUIPMENT MANUALS 
‘HANDBOOKS e PRODUCT 
: BULLETINS e TRAINING AIDS 


PAMPHLETS e REPORTS 
BROCHURES *« COMPANY 


HISTORIES e PARTS LISTS 


and other such special material. 


Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y 
LOngacre 4-3000 
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Autobomber 


Some recent reports from the Kremlin 
indicate that the Russians may be ahead of 
the U.S. in the race to develop Intercon 
tinental ballistic missiles—a race which will 
further augment the tomic deadlock 
Since this race is progressing rather rapidly, 
there are some ICBM enthusiasts who be 
lieve that further development of a Snark 
type missile is a waste of time and money 
This is a point on which I will agree for a 
one-way Snark-type missile; however, a 
round-trip version, i.e. an autobomber, could 
be verv versatile If it were a_ nuclear 
powered autobomber equipped with supph 
pods for guerrilla warfare and with provision 
to replace the supply pods with atomic or 
thermo-nuclear bombs, it would be a “big- 
ser bang for a buck” with “instant and 
massive retaliation” capabilities 

The preliminary design department of 
Northrop Aircraft, Inc. had a round trip 
version of the Snark on its drawing boards 
It had the engine in the fuselage 
like the Snark SM-62, and supply pods 
under the wing. It had an intercontinental, 
round-trip range with one engine instead 
of eight, as in the B-52 bomber, and it was 
slightly faster than the B-52. Why the 
Defense Department and the Company 
didn’t push this autobomber project instead 
of the Snark SM-62 is a mystery. Perhaps 
it is due to a much greater shortage of 
economists than engineers. 

LeRoy F. 
3524 Elm 
Manhattan 


in 1953 


IVERSON 
Ave. 


Beach, Calif 


Engineering Managers 


I have 
the shortage, lack of shortage, use 
use of engineers for the past two months 
\s an expression of opinion I attribute this 


letters on 
ind mis 


with interest the 


read 


situation to the “engineering managers” in 
the field of research and development. The 
hold these top positions entirely due to their 
reputations earned in traditional engineering 
activities and the fact that their firms are 
best equipped to bid on research activities 
or find it necessary to engage in them to 
support their own product development 
hese misguided individuals attempt to fill 
every research position with an engineer. 
But if we examine engineering curricula, 
it becomes apparent that few categories of 
college graduates are better prepared to 
apply time tested methods and rules of 
thumb and more poorly prepared to apply 
scientific methodology to research problems 
than is the engineering graduate. Two ex- 
ceptions to this generalization can be made 
In a few of the better schools, graduate en- 
gineers in electronics and aerodynamics arc 
required to be more than the traditional 
handbook engineer. 

When many of the problems that rc 
quire the bulk of our research expenditure 
are examined—nuclear energy, geophysics, 
vibration, reliability, heat and _ radiation, 
etc.—it becomes apparent that physicist, 
mathematicians, chemists, physio-chemists, 
statisticians and even biologists are much 
better equipped both in theoretical back- 
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Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St... New York 36. 
N.Y. Try to keep letters under 500 
words and give a genuine identi fica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


methodology to attack these 
it least segments of these prob 
lems than is the ordinary B.E. Many peo 
ple with Masters and Doctors degrees ar 
vailable at a fraction of engineering sal 
iries, but nonetheless the Chief Mug-wug is 


in engineer and must fill all positions with 


ground and 


problems or 


members of the tribe 
Eart A, THomas 


Winchester, Mass 


. Te . eye 

Cockpit Visibility 

It was with a great deal of interest that 
I read Major Wade's excellent letter re 
garding “Cockpit Visibility’ (AW Aug 
13, p. 102). An important aspect, indeed 
the ability to see and be since to 
majority of flying is 


Same 


seen, 
my knowledge the 
still done under VFR conditions 

By this I mean that most flying still dé 
pends upon outside vision—the ability to sec 
3round you and be seen regardless of how 
you file 

Many of us seem to feel that filing IFR 
means an assigned route, altitude and timing 
clear of other aircraft in spite 
of conditions. In weather, this should be 
ind I am reasonably convinced that it is, 
but in VFR weather it definitely is not and 
I see no immediate reason for it being so 
Closing speeds are not that fast. I often 
wonder about the reported “near miss.” 
In some cases I feel sure that the reporter 
of the “near suddenly confronted 
with other aircraft crew has been 
watching him throughout the losurc 
When attention is momentarily diverted 
the sudden realization that another aircraft 
is passing might well result in a franti 
decision of when, in fact, it 
would have a normal passing had he been 
wware of the approach and 
of the other aircraft 

CAA communications broadcast reminder 
is a good one to heed—“‘Keep alert, watch 
for other traffic.” ; 

As Major Wade relates, to his knowledge 
ill airline vs airline collisions to date have 
occurred between aircraft flying nearly 
parallel courses. The converging courses 
vertically rather than laterally are the danger- 
ous ones. I am sure every pilot is aware of 
the blind areas behind, above and below 
him. 

Captain Kriloff of United Airlines has 
expressed in a letter to the editor (AW 
July 30, p. 102) that 100% IFR can remedy 
the potential collision situation. ATC is not 
operating exclusively for the airlines. The 
facilities, manpower and air space required 
would be fantastic, to put it mildly. All 
the rules of the road in the world are not 
going to eliminate the need for continuous 
outside visual surveillance. 

In this writer’s opinion, the most effective 


—free and 


miss” is 


W ho ¢ 


“near miss’ 


passing Course 


way to minimize the collision hazard is to 
increase the pilot’s cockpit visibility and his 
vigilance. A man who has flown in combat 

importance of continuous visual 


knows the 
} probably is not here to 


scanning of ¢ 
worry about it 

AviaTION WEEK cditorial 
to Blame” was a 
ire not all to blame i st the categor 
related in the editorial. We accept a 
iirplane with all the latest instrumentation 
and automation, but disregard the still major 
Most of us prefer to be 
CAA, CAB, ATC 


ition to upport 


“We Are All 


commendable one, but we 


+ 


new 


isset—vision t 


fashionable and blame 
T the lack ot 
them 

The amazing thing about this situatior 
is that in terms of engineering effort 
expended on aircraft today, it would tak 
of this effort to accomplis! 


ippropr 


but a fraction 
realistic cockpit visibility. 

\s Captain Kriloff says, “It’s as simple a 
that.” Actually, that’s not simple, but a 
whale of a lot simpler than 100° IFR, and 
I honestly feel, just as effective. 

C. H. Sperry 
Rodnev Hunt 
Orange, Mass 


. 

Irked By Co-Pilot 

Your July 30, 1956 contained a 
letter by a United Flight Officer concern 
ing the pilot solution In certain respect 
it not only made me hurt 
the pride and love I have for my careet 

I have spent 10 years in aviation and | 
Please bear in mind I an 
and appreciate the skill 
requirements that a_ pilot 
portion of m 


Machine C 


ISSUIC 
laugh, but also 


years old 
fully aware of 
know-how and 
must have Ihe 
10 years in aviation devoted t 
mechanics and flight Flight 
engineering is my career and I worked very 
hard for years to acquire the 
knowledge and background which I believ: 
flight engineers should have 

Let’s all that in 17 weeks of 
traming to receive an imstrument rating, 
and a flight engineers rating, plus learning 
company procedures is a lot of learning 
in so short a period of time 

This United Flight Officer in his 
ments has made, in my opinion, a mockery 
of the flight engineers job. He hasn't used 
flight engineering as it’s to be used, and 
has abused all that flight engineering stands 
for in his advancement to the right hand 
seat 

It’s an easy way to move to piloting 
if he wants to do it that way, but he is 
stepping on a lot of flight engineers who 
respect and think a lot of their career 
Flight engineering was not meant for that 
purpose in the beginning, but evidently 
here is a person who thinks so 

I am very happy that he will be in that 
pilot’s seat soon for he has shown that 
flight enginering was just another bridge 
to cross to get to his piloting goal. I would 
feel a lot safer flying on an airplane with 
him as a pilot than as a flight engineer be 
cause the flight engineers job hasn’t even 
begun to rub off on a yearling 
Career Fiicut 


— 
am <z 


greatest 


has been 


engineering 


necessary 


remember 


com 


ENGINEER 
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BENDIX Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


SERVING ALMOST ALL American airframe and en- 


This advanced type fuel metering unit was developed by Bendix 
to include special features for the 10,000-pound thrust class 
Pratt & Whitney J-57 turbojet—the engine which puts the 
power behind the super performance of the F4D Skyray. 


A. early as 1945, Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stall and “flame out”, 
Since then, these features have become a “must” on all jet engine con- 
trols, allowing the pilot to slam the throttle wide open without danger 
of ruining the engine, or slam it shut without risk of “flame out”. 

Bendix fuel metering is used today on nearly all American air- 
liners, and on a great majority of military aircraft. This includes injec- 
tion type carburetors and direct fuel injection, as well as fuel metering 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aircraft 
industry can continue, as in the past, to look to Bendix for creative 


engineering and quality manufacturing. 


Float and injection type carburetors Direct injection fuel systems... 
Fuel metering and engine control systems for jets and turboprop engines 


. Brakes, wheels and shock absorbing struts for all types of airplanes. 


BENDIX Sivricn SOUTH BEND worana i” 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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The Voodoo takes shape on McDonnell's as- 
sembly line at Lambert — St. Louis Municipal 
Airport. Here a new $20 million expansion gives 
McDonnell a completely integrated defense plant. 


The Finest Products 


Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


— 


McDonnell's Voodoo 
... magic” defense against 


enemy 


Designed in conjunction with the 
U.S. Air Force, the McDonnell 
F-101A Voodoo is a powerful, !ong- 
range fighter—capable of brew- 
ing a bitter potion for enemy 
planes. Powered by two Pratt & 
Whitney J-57 turbojet 
the supersonic Voodoo develops 
about 20,000 Ibs. of thrust. It is 
capable of carrying atomic weap- 
ons, an unusually large fuel load, 
and of in-flight refueling. Ex- 
tremely fast and maneuverable, 
the Voodoo has been assigned to 
the Strategic Air Command... 
America’s first line of defense. 


engines, 


Strong, lightweight aluminum 
mill products from Reynolds are 
in McDonnell’s 
addition to 


used extensively 
remarkable new 
America’s defense. 


planes 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 
quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs—make Reynolds a part of 
many important industries rather 
than just a supplier. 


For details on how Reynolds 
can serve you—and for a com- 
plete index of Reynolds technical 
handbooks and films—write 
Reynolds Metals Company, P.O. 
Box 1800-TJ, Louisville 1, Ky. 


Watch for Reynolds New Program, “CIRCUS BOY", Sundays on NBC-TV 
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